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PLATINUM. 

The price of platinum has recently advanced very 
greatly, until now it is nearly equal jin value to gold. 
In July, 1889, the price was $8 an ounce, six months 
ago it was $14, and at this writing it is $20 an ounce, 
while gold is quoted at $20.70. This rapid rise in the 
value of the metal is due to the steadily increasing de- 
mand from the manufacturers of electrical apparatus. 
Every incandescent electric lamp requires about one 
inch of platinum wire, and nothing has vet been found 
to take the place of it. Large sums of money have 
been expended in the prosecution of experiments hav- 
ling for their object the discovery of a substitute for 

platinum wire in the manufacture of electric lamps, 
|but without satisfactory results. In the Edison in- 
| candescent lamp the copper conductor is attached toa 
| short piece of platinum wire as it enters the glass pear- 
shaped globe, and the platinum joins the carbonized 
bamboo loop. The reason why platinum is so indis- 
pensable is that that metal and glass expand at very 
If this were not the 
case, and there was an unequal expansion from the 
heat of the lamp, the seal of the glass globe would be 
broken and the light soon extinguished. The history 
of this metal is most interesting, and its characteristics 
are very remarkable. 

During the first half of the sixteenth century it was 
observed that the gold ore from the mines at Darien, 
in South America, included grains of a whitish metal 
which was deemed to be a noble metal, and yet it dif- 

| fered in a marked degree from silver. The fact of the 

discovery of this metal was not made known by the 
Spanish government, because they found that it fur- 
nished an excellent material for adulterating gold, and 
|none of it was allowed to be exported. It was only at 
about the middle of the last century that the metal 
began to find its way into Europe, where it became 
known as acuriosity under the Spanish name of platina 
| del Pinto (the little silver from the river Pinto). The 
| principal source of the supply of platinum is from the 
Ura! Mountains, but it has also been found in the pro- 
vinces of Choco and Barbacos, New Granada, and in 
Brazil. It occurs also in San Domingo, on the island 
of Borneo, in Honduras, among the sands of the Rhine, 
and in the County Wicklow, Ireland. It is also met 
with in California, at Rogue River, Oregon, in Ruther- 
ford County, North Carolina, and in Canada. 

The Ural Mountain deposits were discovered about 








2 1823, and they have been worked by the Russian gov- 
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tains a native platinum lamp weighing 21 pounds 
troy. Humboldt brought a piece from South America 
weighing 1,088 grains and having a specific gravity of 
18°94 and deposited it in the Berlin museum. In 1822a 
specimen from Condato was placed in the Madrid 
musuem which was 24¢ inches in diameter and weighed 
11,641 grains. When found in its native state, it is in 
rounded grains or nuggets, or in flattened seales worn 
smooth by attrition in the gravel of river beds. 

On the northern coast of California, a mixture of 
gold and the platinum metals in extremely small scales 
is washed from the beach sand, and from this mixture 
the gold is removed by amalgamation. 
| From observations made of the rocks and minerals 
| found with platinum in deposits, the theory has been 
|formed that the metal is chiefly derived from the dis- 
| integration of serpentine rock. 

Nearly all the native platinum is more or less mag- 
netic. There were several specimens of this kind in 
the collection sent to the Paris exposition, in 1867, by 
| Prince Dewmidoff, upon whose estate in Russia there 
are a number of places where large masses of the ore 

have been found. 

Platinum was coined by Russia to the extent of 
rr 500.000 between 1826 and 1864, when the coinage was 
discontinued. 

Almost all platinum contains iridium, which greatly 
| increases its hardness and durability without impairing 
| its power of resisting chemical agents, and it has been 
| termed the metal of the chemist. Liebig said that 
“ without platinum crucibles, which share the infusi- 
bility of porcelain with the chemical inertness of gold 

ones, the composition of most metals could not have 
been ascertained, and chemistry could not have come 
to its present level.” The unalterability of this metal 
jat high temperatares, and its power of resisting the 
action of most chemical agents, makes it invaluable 
for cracibles, evaporating dishes, forceps, and foil for 
blowpipe experiments. One of its most important uses 
is for large evaporating stills for the concentration of 
sulphuric acid. A still of this kind valued at $19,000, 
exhibited at Vienna in 1878, was capable of concen- 
trating 20,000 pounds of sulphuric acid daily. A well 
known oil-refining company located in New York City 
paid $24,000 fora still of this kind to be used in their 
business. The joints of these stills are autogenously 

















soldered, thus giving them entire uniformity of mate 
rial, and making the whole vessel of one piece. It 
would not, however, be possible to produce such large 
homogeneous vessels without the aid of the blowpipe. 

As early as 1837, Dr. Hare, of Philadelphia, proposed 
to melt platinum and he succeeded in melting 28 ounces 
into a malleable, homogeneous mass. MM. Deville 
and Debray have conducted a number of successful 
experiments with platinum, so that ingots of large size 
can now be made. 

Still another use to which platinum has been put is 
in the manufacture of jewelry. Its dull, steel-gray color 
prevents it from being ornamental in itself, but it is 
plated with gold, and large quantities of it have been 
used in this way. If the prevailing high price is main- 
tained, however, platinum can no longer be used in 
this line of manufacturing. It is thought by some that 
the prevailing high price wil! stimulate the production 
of the metal in Russian fields, where large deposits are 
believed to exist. 





NICKEL-STEEL PLATES FOR OUR WAR VESSELS. 

The remarkably short time it took for Congress, after 
the final results of the recent trials at Annapolis were 
known, to make the large appropriation of $1,000,000 
for the purchase of nickel to be used in the manu- 
facture of nickel-steel plates for armoring our war ves- 
sels is something phenomenal. The very great superi- 
ority of such plates over the English compound plates, 
such as used on most of the armorclads of the British 
bavy, was so plainly shown at the trials as to admit 
of no question, but the superiority of the nickel-steel 
over the all-steel. plates was by no means so decided, 
and there appears at first to have been some difference 
of opinion on this point. On the final trial, however, 
when only one shot was fired at the center of each of 
the plates from an eight-inch gun, the superiority of 
the nickel-steel plate was plainly demonstrated. 

The projectile used was an English Firth shell weigh- 
ing 210 pounds, the shell having a tempered point and 
a softer base than the 100 pound shells used in the 
previous trials. The first shot was fired at the all-steel 
plate, which the projectile penetrated into the oak 
backing, and rebounded, the shell being broken up. 
It had made in the plate a ragged orifice with splintered 
edges, and four narrow cracks radiated from the 
center hole to each corner of the plate, through the 
holes which had been previously made by the six-inch 
projectile. The next shot was at the center of the 
nickel-steel plate, which was penetrated, the shell 
burying its point therein, while the base of the shell 
was broken into small pieces and scattered in all di- 
rections. There were, however, no cracks in the plate, 
whose structure seemed to be uninjured except where 
it had been struck by the five different projectiles. 
The last shot, and the ifth on the Cammell compound 
plate, broke the latter all up, penetrating both plate 
and backing and scattering large and small pieces in 
all directions, while the projectile itself was apparently 
uninjured. 

The result of these trials was to induce Secretary 
Tracy to make immediate application to Congress for 
the large additional appropriation, and it has been 
many years since a call for so large a sum for any siwi- 
lar purpose has met with so prompt and satisfactory a 
response. It is announced that the contractors for 
armor plates have consented to introduce the nickel 
alloy, without change of contract, into all plates 
already not too far forward in process of manufacture to 
prevent this, and thus it is seen that one advantage of 
the very first importance has been obtained by the de- 
liberation and thorough care thus far manifested in 
the construction of our new navy. The armor plates 
used thereon will be far superior to those already in 
place on the armorclads of all present war vessels. 

The question of alloying steel with nickel, to give 
greater strength, is not, however, anew one, for experi 
ments in this direction have been conducted by promi 
nent firms for some years past, both on armor plates 
and gun barrels. The amount of nickel used in the 
Creusot plate recently tested is said to have been three 
and a half per cent, but is by no means considered set- 
tled that this is absolately the best proportion to use, 
and if it proves to be the best for armor plates, it may 
not be the best for other uses. It is safe to say, how- 
ever, that the trials so successfully conducted at 
Annapolis will give a great impetus, not only to further 
improvements in armor plates, but also to a correspoud- 
ing progress in the manufacture of guns and projec- 
tiles. 
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How to Sweep a Store. 

We don’t use a leaky old sprinkling pot to sop the 
floor all over in puddles when we sweep. No, sir! We 
have wet sawdust, and I put a row of it across one end 
of the store and sweep that right along to the other 
end, just like a regiment marching across a ten acre 
lot. It catches all the dirt and carries it along. If 't 
gets a little dry, I add some more. Some folks scatter 
sawdast all over the floor, but Mr. Vanders says that’s 
no good; that the reason for using sawdust is to avoid 
wetting the floor all over and to have something that 
will absorb the dust.—Com. Enquirer. 
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Water Power at Geneva. 

The river, as it passes through the city, is divided 
into two channels by an island covered with buildings. 
Col. Turrettini proposed that the right arm of the 
river should be reserved for running off the water, 
while the left arm, transformed into an industrial 
canal, was to conduct the water into a building to be 
constructed in the bed of the river, and in which 
would be placed, as they were required, twenty tur- 
bines wich 4,400. net horse power. The whole of this 
work is now done, except that only half of the turbines 
arein use. The method of distributing the motive 
power gave rise to a good deal of discussion, but, as 
Geneva does not possess any large manufactories for 
which transmission by cable is suitable, the system of 
transmission by hydraulic pressure was adopted, and 
the municipality decided to make two canalizations, 
one with low and the other with high pressure, the 
latter with an ascending force of 460 ft. 

A curious feature of this work was the successive 
emptying of the two channels of the river. While 
each was dry nearly the entire population of the city 
flocked into it, led by curiosity. Several great public 
banquets and other festivities were held in each of the 
river beds. The channels were then made deeper and a 
uniform slope made from the mouth of the lake down 
to the turbines. Opportunity was also taken to con- 
struct upon the banks of the stream large sewers, 
which run along the two banks of the lake and of the 
Rhone for a distance of more than three miles. These 
sewers empty into the Rhone below the town, and 
thus prevent the water, which is used by the inhabi- 
tants, from being contaminated. From a hygienic 
point of view, this has been most successful, the num- 
ber of deaths from typhoid fever last year being only 
nine out of a total population of 73,000. 

As an industrial enterprise the work is a great suc- 
cess. At the commencement of this year there were no 
less than 216 industrial motors with a force of 1,565 
horse power. All kinds of trade and industry make 
use of the water power, while the amount of force 
varies very much, the minimum being a third of a 
horse power for sewing machines, and the maximum, 
up to the present, 625 for an electric light company. 
The total cost of the work has been $1,420,000, of 
which about $1,000,000 has been for the account of the 
municipality, while the gross return upon the sale of 
water in 1887 reached $115,000, or 150 per cent more 
than it was nine years before, which, after deducting 
all the cost of maintenance, staff, interest, and paying 
off the capital invested, leaves a clear profit of $27,500. 
The demands for more motive power are steadily in- 
creasing, and it is anticipated that in a few years’ 
time all the turbines will be in use, and that the muni- 
cipality will have to fall back on the opportunity of 
obtaining, at an island some way down the Rhone, a 
fresh motive force of 7,000 horse power, and transmit 
it to Geneva by electricity.—New York Tribune. 





The Relation of Patents to Exports. 


A subscriber asks how it is, when wages are higher 
here than in almost any other country, that the United 
States can find a market abroad for so many articles 
of hardware and machinery, in competition with the 
active business rivalry of England and Germany. As 
Hardware recently asserted, the secret of the extent 
of our exports under such circumstances lies in the ex- 
cellence of American manufactures—they sell upon 
their own merits. To be more explicit, the sale of 
such goods as ure now exported from the United States 
is not governed by the price. When the Japanese can 
buy rope-making machines in Boston by the hundred, 
and get them operated in their own country by labor- 
ers hired at three dollars per month, it,is not likely that 
the United States will soon be distinguished in foreign 
markets for offering goods cheaper than native labor 
can produce them. American hardware is exported 
to-day because it is better than the goods of the same 
class made elsewhere, and the people who buy it are 
willing to pay the price rather than buy undesirable 
goods for less money. Either this is the case, or the 
articles exported are patented specialties which can- 
not be manufactured abroad because of the protec- 
tion secured by patenting the inventions all over the 
world, 

This question of patents is the most important one 
to be considered in connection with the future foreign 
trade of this country. In Germany, for instance, our 
inventors, manufacturers, and merchants were wel- 
comed under the empire. An American brand upon 
an implement was its highest recommendation. De- 
pots and agencies were established there for the sale 
of American goods until there were probably fifty in 
different parts of the empire, all doing an active busi- 
ness. That was little more than ten years ago, but 
now nearly all the agencies are closed. The extremely 
clever German machinists set at work promptly to imi- 
tate our hardware, stoves, agricultural implements, 
boot and shoe machinery, and sewing machines, even 
copying some of the American trade marks. These 
imitations, thuugh not equal to the originals, were far 
cheaper in price, and the sale of American goods was 
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greatly checked. The trouble was that the latter had! 
not been protected by patents in Germany. 

It is not too late to take warning from this. Our 
consul-general at Frankfort, Mr. Frank H. Mason, 
writing of the Electro-Technical Exposition to be held 
there in 1891, writes thus strongly : 

** Let it be understood at the outset that it is useless 
to bring here for general sale any invention that is not 
severely protected bya German patent. If it is valu- 
able, it will be assuredly copied unless the patent is 
vigorously defended.” 

The case is cited of a meat-cutting machine, manu- 
factured in Philadelphia, which was introduced in Ger- 
many a few years ago and was at once copied, as it was 
an article that immediately became popular. But the 
American makers went over, defended their patent be- 
fore the courts, stopped the infringement, and now have 
a heavy and steadily growing trade. But agrating ma- 
chine, sent over from Massachusetts, has been copied 
on a large scale in Berlin, and as the patent has not 
been defended, the original machine has been driven 
out of the German market. 

The best-selling American goods in foreign markets 
to-day may at any time be imitated so successfully as 
to stop the demand from this country. It is so with 
nearly everything we try to sell in China and Japan. 
Even bicycles and expensive scales are imitated in the 
latter country and sold very cheaply. Our manufac- 
turers cannot begin too soon to study the patent laws 
of the Old World, but meanwhile there is no reason to 
relax their efforts to sell their products in every land 
under the sun.— Hardware. 

Metal Sleepers for Bailways. 

In a “ Preliminary Report on the Use of Metal Track 
on Railways as a Substitute for Wooden Ties,” pub- 
lished under the auspices of the United States Depart- 
ment of Agriculture, by Mr. E. E. Russell Tratman, 
C.E., a very interesting summary is given of information 
concerning the use of metal ties asa substitute for wood 
in the construction of the permanent way of railways. 
Although the Department of Agriculture is not direct- 
ly concerned with the management of railways, this 
investigation comes legitimately within its province, 
since it is in the interest of forest preservation. Mr. 
Tratman is surprised that American engineers, who are 
usually in the van of any great step in the profession, 
should have paid so little attention to this important 
matter—important both as to the financial economy and 
the practical efficiency of the track. In his opinion stee) 
ties should be used as the standard for first-class track, 
and not merely as a substitute for timber when the 
latter becomes scarce or expensive. One of the most 
interesting parts of Mr. Tratman’s report is his full 
account of the steps taken in other countries with re- 
gard to the question of metal ties. He states that 
experiments with steel ties have been made in England 
for several years, but with unsatisfactory results, owing 
to the form of the rail used. The most extensive and 
valuable trials have been made in Holland under the 
direction of M. J. W. Post, engineer of permanent way 
of the Netherlands State Railway Company, who began 
his experiments in 1865, and has continued them until 
the present time. The steel tie designed by Mr. Post, 
and improved by him from time to time in the light of 
practical experience, has been adopted upon this sys- 
tem. In the early part of 1888, 91 miles of track had 
been laid with these ties. Of 10,000 ties laid in 1865, 
9,550 were still in the track in 1888, and were expect- 
ed to last twenty years more, although they were of 
the earlier type of the tie which has since been improv- 
ed upon. As to breakages, out of 162,634 ties laid, not 
one had broken. Inthe early part of 1888, there were 
in use in various countries about 730,000 ties, or 36,500 
tons, of this one type. On the state railways of Ger- 
many a number of different systems of metal track 
have been tried for several years. In 1887, the state 
railway system had 3,131 miles laid with metal cross 
ties and 2,399 with metal longitudinals, making in all 
5,530 miles of metal track. The experience with iron 
longitudinals and cross ties was very favorable, but 
still better results have been obtained since steel was 
introduced. Ties of wood are still used in great numw- 
bers, partly on account of their lower first cost and 
partly on account of the policy of the German govern- 
ment to keep up the supply of timber by domestic cul- 
tivation and forest management. 

Austria has about 200 miles of longitudinal! systems of 
metal] track, which have been laid in small sections, year 
by year, since 1876. In Switzerland the Central Rail- 
way had 109,000 metal ties in use at the end of 1884, 
and proposed to lay 30,000 per annum till its whole 
system had been thus laid. The Western and Simpion 
railways began using metal ties in 1883, and have been 
very well satisfied with them. The Gotthard Railway 
uses them very extensively, and they have also been 
adopted on the Mount Pilatus rack railway. In India 
300 miles of the state lines are laid with steel ties, and 
there are over 1,600 miles laid with cast iron tracks of 
different types. In Queensland, Australia, a few miles 
of railway have been laid with the Phillips type of 
metal tie. This is a steel cross tie intended for prairie 
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ground, anc is designed to be used without ballast, 
being simply packed with surface soil. In the Argentine 
Republic the Buenos Ayres Great Southern Railway, 
which began operations in 1865, has 13% miles of double 
track and 8194¢ miles of single track laid with cast iron 
sleepers. The Central Argentine Railway has 246 miles 
laid with cast iron track. The American inventor has 
not been idle, although his labors have not found favor 
with engineers, From 18389 to February, 1689, no less 
than 256 patents for metal tracks were issued. Among 
the Awerican railways which are reported as having 
made experiments with metal ties are the Boston and 
Maine, the Maine Central, the Long Island, New York 
Central, and Pennsylvania. 

Mr. B. E. Fernow, chief of the Forestry Division of 
the Agricultural Department, who has compiled the 
report, is of opinion that there cannot longer be a doubt 
that itjis possible to construct a metal tie which will be 
superior in all respects to wooden ties ; yet to bring its 
first cost down to such a figure that the fature saving 
in its maintenance need not enter into consideration, 
but may be taken as an agreeable surprise in the cost 
of management, is what railway companies are most 
bent on obtaining. Especially in the United States, 
where the present accounting outweighs in importance 
all future possible profits, this consideration alone, of 
reduced first cost, may be sufficient to work a revolu- 
tion in the use of railroad ties. On the other hand, the 
bugbear of cheapness, which is often taken for an 
equivalent of economy, is apt to mislead the inventor 
into risking the factors of safety and strength in order 
to attain cheapness. 

—_—_—_——___ ——+-0->- = 
Artificial Meerschaum, 

The following is given in the Zetischrift fur Ange- 
wandte Chemie as a new process for preparing artifi 
cial meerschaum. 

The following precipitates are prepared by means of 
a solution of soluble glass: (1) of silicate o: magnesia 
by precipitating it through a solution of sulphate of 
magnesia ; (2) of silicate of alumina by precipitating 
through a solution of alum ; (8) of silicate of lime by 
precipitating through a solution of chloride of cal. 
cium. 

All these solutions are diluted, one part of salt being 
used for 10 parts of water. In order to precipitate the 
solutions, the operation is performed at 20°, except in 
the case of the silicate of alumina, for which the solu- 
tions have a temperature of about 50°. (4) A solution 
of fused chloride of calcium (1 part to 15 parts of water) 
is precipitated at between 15° and 20° by a solution of 
sulphate of soda (1 to 15). The precipitate of suiphate 
of lime is first dried and then freed of the larger part 
ofthe water that it may contain by compressing it 
and exposing it upon hurdles in astove. Finally, it is 
totally dehydrated by heating it in a very clean iron 
kettle. The sulphate of lime thus prepared is in the 
form of a very fine and very white powder. It 1s care- 
fully preserved in boxes that are kept in a perfectly 
dry place. 

Into 33 pounds of water at 40° are put 19 pounds of 
precipitate (4) in 20 successive and nearly equal por 
tions. The mixing should be done with inuch care and 
with rapid stirring. There are afterward added to 
the mixture the following substances, weighed in ad- 
vance : 





7% |b, of precipitate............... Shon neesaceus ener (1) 
ee in ieasesconeniess idhkctbadie (2) 
| EP a nr eee eee béostt ices (8) 

All these precipitates should be mixed with water, 
and then the mass, which is in the form of a thin 
bouillie, is immediately introduced into a vessel 
through a No. 20 brass sieve, and thence into wooden 
boxes that rest upon large slabs of plaster covered with 
canvas, and about four inches in thickness. 

In about from 15 to 25 minutes the mass may be de- 
tached from the sides of the frame by means of a blant 
blade of brass, and the frame nay be removed. 

The mass is left upon the slabs of plaster until! it is 
sufficiently dry to be sawed into swiall blocks of vari- 
ous dimensions, according to requirements. These 
blocks are more thoroughly dried upon hurdles ina 
stove. Then they are worked with a knife or in a lathe, 
and are waxed} and polished as in the case of objects 
made of genuine meerschaum. 

It should be remarked that, on introducing the hot 
mixture into the frame, care should be taken not to in- 
troduce air bubbles at the same time. 

Varying proportions of precipitates (1), (2), and (3) 
may be used. The larger the proportion, the harder 
and heavier will be the final mass.—Monitewr Scien- 


tifique. aN 
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THE range and penetrating power of the modern 
rifles are tremendous. The six-inch rifle will burl its 
projectile through ten and a half inches of wrought 
iron a thousand yards from the muzzle. The eight- 
inch rifle will pierce sixteen and three-tenths inches of 
iron at the same distance. The ten-inch ritle that the 
rejnvenated Miantonomob will carry will send its mis- 
sile through twenty-one inches of iron a thousand 
yardsaway. The twelve-inch rifle, of which we are to 
have a supply in the future, will penetrate twenty- 





work, where the track is laid on the surface of the 


eight inches of iron at a range of three thousand feet. 
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War Balliconing. 

A correspondent of the London Times writes: 

“During the last sixteen or seventeen years, the 
Duteb government bave been carrying on a more or 
leas active war with certain tribes in Acheen, a district 
of Sumatra, the third largest island of the world, and | 
with this view have dispatched a military ballooning 
contingent, under the direction of Mr Percival Spen.- | 
cer, au English aeronaut, to Kota Rajah, the fortified | 
capital of the unconquered regions, where it is pro- 
posed to establish a permanent balloon reconnoitering 
corps to watch and, if possible, circumvent the | 
strategical movements of the enemy. A preliminary | 
trial ascent having been made by Mr. Spencer, in com- 
pany with Major Haver Droeze, of the Dutch Royal 
Engineers, and in the presence of Colonel Van Zuylen, 
in command of the Engineers, and the highest military 
authorities in Batavia and found satisfactory, no time 
has been lost in sending the expedition to the seat of 
war, and it will be interesting to learn the result of the 
Mr. Spencer's bailoon is almost spherical | 
in shape, with a capacity of 15,000 feet. The cable by 
which it is attached to the earth is made of hemp, and 
is 400 meters in length, while the gas used for its infla- 
tion is manufactured by portable apparatus of his own 
invention. The climate of Sumatra is admirably suited 
for ballooning observations, as dead calms prevail, and 
there is no mist to intercept the view of the land be- 


experiment 








neath.” 
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NOVEL LACE OR EMBROIDERY HOLDER. 

The engraving shows a simple and efficient device | 
for holding and displaying lace, embroideries, inser- 
tions, braids, and similar goods, and for handling such | 
goods for sale. 

The holder, as will be seen, consists of a wire frame 
with inset ends upon which the material is wound. The | 
joint atthe ends of the wire is completed by a metallic 


| fannel is adapted to fit the side of the pail, near its 


law. The defendants secured a reargument before 
Judges Wallace and Shipman, which resulted, as be- 
fore mentioned, in a decision confirming; the master’s 
report, and allowing nominal damages, namely, six 


cents. 
i Se tO 


COMBINED STRAINER AND FUNNEL. 
We give perspective and sectional views of an im- 








LAKE’S COMBINED STRAINER AND FUNNEL. 


proved strainer and funnel recently patented by Mr. 
Otto E, Lake, of Topsfield, Mass. 

The body of the funnel is made in two parts con- 
nected together by a spun or pressed screw joint, which 
also clamps the strainer in place. The mouth of the 


rim, and the funnel is held at the required angle by a 
bracket attached to the upper part of the funnel and 
adapted to bear against the side of the pail. Above 


plate, which is bent over the two branches of the wire, | the screw joint in the upper part of the funnel is form- 
and the intermediate edges of the plate are bent over | ed a cireumferential groove into which is sprung a wire, 
toward each other, forming a receptacle for a price} the outer ends of which are curved to form spring 
ticket or for other memoranda. A cross wire or keeper hooks to catch upon the rim of the pail and hold the 
bar, farnished at one end with an eye for receiving | fannel securely in the position of use. The lower end 

| of the funnel is tapered and cut away obliquely to fa- 








LACE OR EMBROIDERY HOLDER. 


one side of the frame, and at the other end with a) 
hook for engaging the opposite side of the frame, is | 
provided for preveuting the unwinding of the lace or | 
other material. 

T his device is new, simple and cheap, and well cal- 
culated for the use to which it is applied. 

Further information regarding this invention may 
be obtained by addressing the inventor, Mr. W. C. 
Quigley, Lake Geneva, Wisconsin 

+e o a 
A Great Loom Salt Ended, 

The euit brought by the Webster Loom Company 
against E. 8. Higgins & Co., the carpet manufacturers, 
has been decided recently in the United States Cir- 
cuit Court in this city. It has been pending since 1874, 
and by the terms of the decree the plaintiffs are en- 
titled to only six cents damages. The first move was 
made before the Supreme Court of the United States, 
on an appeal by the Webster Loom Company from the 
decision of the Commissioner of Patents that the com- 
pany’s patent was invalid. The Webster Company won 
this suit, and the case was sent to the circuit court to 
determine the amount of damages due thew for the in- 
fringewent of their patent 

The original claim was $30,000,000, the Webster Com- 
pany declaring that E. 8. Higgins & Co. had, by 
use of the infringing device, prevented others from 
nsing their patent, and thus destroyed the market, 
The royalties lost by this were alleged to be about 
$8,000,000. Afterward the Webster Company reduced 
the amount of their claim to something over $2,000,000, 
which they charged was the amount of profit made by 
E. S. Higgins & Co. The machinery in dispute is 
known as the * wire motion,” and contains a device for 
inserting and withdrawing the wires which form the 
* pile” in tapestry carpets. 

Last year the master to whom the case was referred 
to estimate damages, John A. Shields, rendered a re- 
port allowing nominal damages to the Webster Loom 
Company. This was excepted to by the plaintiffs, and 
the exception argued before Judge Shipman, who re- 


cilitate the discharge of the milk or other liquid. 

The funnel when attached to the pail in the manner 
described, can be used until the pail is emptied, with 
out readjustment. The screw joint which clamps the 
two parts of the funnel together permits of readily 
taking the funnel apart for cleaning. 

Further information in regard to this invention may 
be obtained by addressing the inventor as above. 

IMPROVEMENTS IN ROTARY ENGINES. 

The novel rotary engine illustrated by our engraving 
is the invention of Messrs. Samuel J. Holt and Daniel 
Kinney, of West Plains, Mo. 

This engine is provided with a rotary piston furnish- 
ed with a central circumferential groove into which 
projects a flange from the interior of the cylinder, prac- 
tically dividing the cylinder into halves, each half con- 
taining a rotary piston. Each piston carries wings 
which are fitted to the interior of the cylinder, and at 
three points in the circumference of the cylinder are 
arranged rotary abutments which are adapted to pass 
the wings as the piston turns. The rotary abutments 
receive motion from a spur wheel on the main shaft of 
the engine, and rotary valves on either side of the 
abutments control the supply and exhaust of the steam. 
Each division of the cylinder is provided with throttle 
valves, and all of the throttle valves are operated by a 
system of levers connected with a single wheel or circle, 








NEW ROTARY ENGINE. 


which, being turned, operates all the valves simultane- 
ously. By means of this construction, also, the engine 
may be reversed. The details of the rotary valves and 
of the abutments are shown in the small views in the 
upper part of the figure. 

This engine is very simple, and as all of its parts are 





versed the decision of the master on technical points of 





rotary, it must necessarily run in balance. 


Railroad Earnings. 

The gross earnings of 154 railways operating 88,560 
miles of road for the month of August, 1890, according 
to statistics collected by the Financial Chronicle, are 
$40,634,120, as compared with $39,052,895 for the corre- 
sponding month of 1889, an increase of 405 per cent. 
The per cent increase is much smaller for August than 
for any other month of the current year, it being less 
than one-half that for June, the next smallest. A con- 
siderable number of the larger roads show losses. Con- 
sidering the roads by groups, the Southern roads lead 
all others in the general favorable character of their 
earnings. Of the Southwestern roads, the Atchison, 
Topeka & Santa Fe and the Denver & Rio Grande 
show large gains, as heretofore, and several of the other 
lines also show improved results. On the other hand, 
the Chicago, Rock Island & Pacific shows a loss of 
$165,953, and several of the other lines have losses of 
greater or less amounts. The Northwestern lines, with 
one or two minor exceptions, exhibit increases. The 
Middle Western group shows more decreases than any 
other. This is attributed largely to the short winter 
wheat yield, and in the case of the New York Central 
& Hudson River Railroad and tributary lines, to the 
recent strike. 

a tities 
A NOVEL VISE. 

The annexed engraving illustrates a new vise re- 
cently patented by Mr. George H. Squier, of Trempea- 
leau, Wisconsin, which is adapted to a large range of 
work, and is also convertible into an efficient lathe. 

In the work bench to which this improvement is ap- 
plied is formed a longitadinal slot, the sides of which 
are lined with channeled iron bars, as shown in Figs. 1 
and 2. The bar at the front of the bench is serrated, 
and to the space bet ween and within the channeled bars 
is fitted a sliding block carrying one of the jaws of the 
vise. In the block is journaled a cam or eccentric, 
adapted to reciprocate a serrated jaw which engages 
the inner surface of the serrated channel bar. To the 
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SQUIER’S IMPROVED VISE. 


eccentric is fitted a key with a cross arm which may 
be inserted whenever it is desired to revolve the ec- 
centric and thus move forward the jaw. In this mov- 
able block is inserted one of the jaws ofa vise. The 
other jaw of the vise is supported by a standard at the 
end of the bench, and is adjustable by a screw. The 
jaws are both removable, and may be replaced by 
jaws of other forms and by other attachments. 

The inventor has provided a lathe head and tail 
block, shown in Fig. 4, which may be used ih place of 
the jaws, and the tool reat shown in Fig. 1 may be used 
in connection with the head tail block, for turning 
wood or metal, or for boring or light sawing. 

Thisinvention will prove useful to all wood workers, 
and may be used advantageously by workers in metals. 

Liquid Gutta-Percha, 

This useful preparation is to be found in the United 
States Pharmacopaia, and is made thus: Gutta-percha 
in thin slices, 1 oz.; chloroform, 8 fl. oz.; carbonate of 
lead, in fine powder, 1 oz. Add the gutta-percha to 
6 fl. oz. of the chloroform in a stoppered bottle and 
shake them together frequently until the solution has 





| been effected. Then add the carbonate of lead previ- 
|ously mixed with the remainder of the chloroform, 


and, having several times shaken the whole together, 
set the mixture aside and let it remain at rest until the 
insoluble matter has subsided. Lastly, decant the 
clear liquid, and keep it in a well-stoppered bottle. 
One part of this solation in 10 by weight of chloroform 
produces an excellent and convenient preparation for 
painting over cuts or wounds. It readily acts as a 
styptic and protective to the wound, and causes neither 
tension nor pain. If pure iodoform be added, about 
10 per cent, it further enhances the value of the styp- 
tie, and can be used in veterinary surgery with marked 
success for applying to cuts and abrasions. as it arrests 
hemorrhage, forms a coating over the wound, and 
promotes a healthy cicatrization. 
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A NEW AGRICULTURAL IMPLEMENT. 

In the roller and drill shown in the annexed engrav- 
ing are combined two efficient implements, which 
taken together enable the farmer to sow seed in even 
drilis upon either smooth or rough ground. The maip 
frame of the machine is mounted upon the journals of 
aroller formed in two sections, the periphery of the 
roller being furnished with circumferential 
V-shaped ribs, which serve to pulverize the 
soil and at the same time form the drill for 
the reception of the seed. 

Above the roller are supported seed boxes, 
each of which in the present case is divided 
into two compartments by a longitudinal 
partition, as shown in the detail sectional 
view, so that both seed and fertilizer may be 
sown simultaneously. The seed boxes are 
provided with openings closed by slides for 
supplying the seed to peculiar feed wheels, 
which cause a uniform discharge through 
the troughs, which are inclined downwardly 
and rearwardly to the drill teeth. 

Behind the drill teeth are supported a 
series of slotted, concave covering blades for 
throwing the soil over the seed, and behind 
the blades, and in the path of the ribs of 
the roller and the drill teeth, are journaled 
series of rollers for compacting the earth 
above and around the seed. These rollers 
are adjustable by the levers seen at the rear 
of the machine. A seat is provided for the 
driver. Behind and above the ribbed roll-. 
ers is journaled a zigzag bar which may be brought 
into engagement with the periphery of the rollers 
whenever it becomes necessary to clear them from ad- 
hering soil. 

It is obvious that this improved machine may be 
used upon either rough or smooth ground with equal 
facility. If desired, the rollers, the covering blades and 
the drill teeth may be removed, and the rollers alone 
may be employed for pulverizing the soil. 

Further information in regard to this invention may 
be obtained by addressing Mr. Harvey E. Jones, of 
Carlysle, Ill. 

+ 
Regularity of Habit. 

One of the most difficult of all minor habits to 
acquire, says an able writer, is that of regularity. It 
ranks with that of order. The natural inclination of 

















diversity is restful, when attended to in regular order. 
But let these run together, and the duties mix, and 
what before was easy is now annoying and oppressive, 
and the exact difference between many is at this point. 
There are those who confuse and rush, and attempt to 
do several things at once, and accomplish little, while 
others will quietly proceed from one duty to another, 





JONES'S COMBINED ROLLER AND DRILL. 


and easily accomplish a vast deal of work. The differ- 

ence is not in the capacity of the two, but in the regu- 

lar methods of the one as compared with the irregular 
and confused habits of the other. 

- >+e+e — _ 

SOME OF THE INDUSTRIES OF VIRGINIA. 

We present views of some of the coking works of 
Virginia, the cuts being kindly furnished by the Nor- 
folk and Western Railroad Company. 

The remarkable Pocahontas coal fields are well 
known throughout the country. The area of these 
steam and coking coal beds extends through Tazewell 
County, Virginia, and Mercer, Wyoming, McDowell 
and Raleigh Counties, West Virginia. The Pocahontas 
coal exists in three workable bed or veins, above water 
level; that which is chiefly worked being known as 
No. 3, and having a thickness in the vicinity of Poca- 

hontas of 11 ft.3in. It has been 


equal volume of hydrochloric acid. The fluid is added 
gradually and the mass well worked up. 

. +o > a _ 
Cholera in Japan. 


Advices reveived from Tokio, via Yokohama and 
British Columbia, contain intelligence of the terrible 
outbreak of cholera which bas taken place in Japan, 
by the ravages of which upward of 200 
deaths were occurring daily. Cholera first 
broke out in Nagasaki, the southern me 
tropolis of Japan, and in twenty days there 
were 926 cases and 671 deaths. 
quickly spread, and by the 29th of July ail 
the towns from Satsuma to Hakodate were 
attacked, the deaths per day being estimat- 
ed at not less than 200. At Yokohama the 
outbreak was not very serious, but the 
officers and crew of the Turkish war ship 
Ertogrul were attacked and the vessel was 
removed to the quarantine grounds, where 
two seamen died. Her Majesty’s ship Impe- 
rieuse left the harbor to avoid the epidemic, 
and the captains of the English, American, 
and other merchant vessels in port were 
adopting every precaution to protect their 
crews. 7% 


The disease 


—>+ o> - 
Treatment of Diphtheria by Inoculation. 

In the Repertoire de Pharmacie for July 
10, 1890, it is stated that Dr. Babchinski 
was attending a case of grave diphtheria 
occurring in his own son, in which a 
rapid change for the better occurred coincidentally 
with the appearance of erysipelas on the face. The 
fever rapidly fell, the false membrane disappeared, 
and cure rapidly took place. Dr. Babchinski also 
states that in several other cases he noted a great im- 
provement coincident with the appearance of erysipe- 
las, and in one of them the erysipelas occurred on the 
leg and not on the face. These facts suggested te Dr. 
Babchinski the idea of inoculating diphtheria cases 
with blood taken from patients suffering from erysipe- 
las, and he states that in several cases in which he em- 
ployed this procedure cure resulted. Later on he 
practiced inoculation of other cases of diphtheria 
with cultures of the microbe of erysipelas in agar- 
agar, and likewise noticed the disappearance of the 
symptoms of diphtheria. He further adds that when the 





inoculations were made all special treatwent was sus- 





estimated that this vein should 








COAL MINES AT POCAHONTAS, VA. 


most persons is to defer until the last possible moment, 
or to pat off to another time, where this can possibly 
be done. Yet habits of regularity contribute largely 
to the ease and comfort of life. A person can multiply 
his efficiency by it. We know persons who have a 
multitude of duties, and perform a vast deal of work 
daily, who set apart certain hours for given duties, 





yield 10,000 tons per acre, while 
those above it should produce 
each 6,000 tons additional. The 
almost unrivaled quality of this 
coal for steam-making purposes 
is now a matter of general 
knowledge. As compared with 
samples from five of the leading 
coal districts of Pennsylvania 
and one from Wales, it stands 
highest in fixed carbons and low- 
est in ash, sulphur and volatile 
matter. Fourteen corporations 
and firms are now engaged in 
coking operations in this field, 
running a total of 1,765 ovens, 
with 247 additional ovens under 
construction, and about 700 con- 
templated to be built, as the requirements of coke for 
furnaces demand. To these others are constantly be- 
ing added. The relative value of this coke product, 
as compared with that used at the furnaces of the 
Alabama, Tennessee and Pennsylvania (Connellsville) 
iron-making districts, is shown in the fact that the 
percentage of sulphur and ash in the Flat Top coke 


and are there at the moment and attend rigidly to|is very much lower, and the percentage of fixed carbon 


what is in hand. 


This done, other engagements are | very much higher than those of either of those districts. 


met, each in order, and a vast deal is accomplished, | The total output of coal from this region for 1889 was 


not by strained exertion, but by regularity. 
mind can be so trained to this that at certain hours in 
the day it will turn to a particular line of duty, and at 
other hours to other and different labors. The very 


The | 1,785,292 net tons, and the coke production was 312,310 


net tons. 








FInLine For Dry BATTERIES.—A new mixture for 
filling dry cells prepared by Mr. 
A. V. Meserole, of this city, con- 








COAL MINE AND TIPPLE ON THE BLUESTONE, W. VA. 





COKE OVENS AT POCAHONTAS, VA. 


pended, and in no case did the erysipelas present any 
sufficient gravity to cause uneasiness. He concludes 
by stating that, if his observations and experiences are 
confirmed, this treatment should rob diphtheria of all 
its dangers. 


++ 
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Mr. CHARLES BELL, of Stroudsburg, Pa., sends a 
photograph of a part of a collection of moths, beetles, 
and other insects killed by are lights. The specimens 
are artistically grouped and represent a large number 
of species. Mr. Bell says the aumber of insects de- 
stroyed in this manner is very great, some nights 
amounting to more than a bushel. 





sists of the following solid ingre- 
dients in the form of powder: 
Charcoal, 3 parts; mineral car- 
bon or graphite, 1 part; perox- 
ide of manganese, 3 parts ; lime 
hydrate, 1 part; white arsenic 
(oxide), 1 part ; and a mixture of 
glucose and dextrine or starch, 
1 part; all by weight. These are 
intimately mixed dry and then 
worked into a paste of proper 
consistency with a fluid solution 
composed of equal parts of a 
saturated solution of chloride of 
ammonium and chloride of sodi- 
um in water, to which is added 
one-tenth volume of a solution 
of bichloride mercury and an 





COKE OVENS ON THE BLUESTONE, W. VA. 
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The Utilization of Niagara Fali«. 

A coutract was awarded on September 13 to Rogers 
& Clemens, of this city, to construct a tunnel parallel 
te Niagara River for the Cataract Construction Com- 
pany. The consideration involved is not announced. 
A bond in the sum of $300,000 has been executed by 
the firm. Work wil! be commenced immediately, and 
must be finished in January, 1892. In 1886 the Niagara 
River Hydraulic Power Server Company was incorpo- 
rated by a special act of the State Legislature. At va- 
rious times the charter was amended and the name 
finally changed to that of *‘The Niagara Falls Power 
Company.” In July, 1889, thiscompany awarded the 
Cataract Construction Company the contract to con- 
struct at Niagara Falls works which will develop 119,- 
000 horse power. Since that time the contractor has 
been preparing plans and specifications for the work. 
The sub-contract just awarded is the first decided move 
which proves to the pablic that the preliminaries are 
nearly finished, and that it is certain the works are to 
be bailt. At the present time the contractor has a com- 
mission in Europe studying plans of plants of a similar 
nature, with a view of ascertaining the most practical 
method of constructing the Niagara plant. Up to date 
plans for any portion of the plant, excepting the tan- 
nel, have not been adopted. Consequently the man- 
ner of conuecting the tunnel with the upper river is 
not known. There will, however, be a canal either 
with or without a series of transverse surface conduits, 
which will conduct the water to penstocks and thence 
upon turbine wheels. The tunnel, which is to be 


‘ merely a tail race, will receive the water from the tur- 


bines conducting it below the falls. The details upon 
which this tanne!l is to be constructed are at hand. It 
is to start at a point below the falls under the suspen- 
sion bridge, extending through the rock to the upper 
river toa point 6,700 feet from its mouth, where a head 
of 120 feet will be obtained. It will be 284¢ feet high, 
18 feet wide, with a semicircular top of 9 feet radius, 
and straight sides. The fall will be 36 feet to the mile. 

The company owns 225 acres of land along the river 
enitable for mill sites, 75 acres under water adjacent to 
said land, and 1,100 acres lying back from the river 
about midway between La Salle and Niagara Falls. It 
has been estimated that the flow of water over the falls 
amounts to 12,785,455 cubic feeta minute. To develop 
119,000 horse power with a 120 foot fall would require 
but one-fifth of one per cent of this volame. From these 
figures it wil! be seen that the power is almost inex- 
haustible. Lf this plant, soon to be constructed, proves 
to be a success—and there is no reason to believe that it 
will not—the power now running to waste, reaching a 
figure almost beyoud the comprehension of the mind, 
can be utilized by additional plants of a similar nature. 
—Eng. and Min. Jour. 

> -e-m 
The Coloring of Metals. 

in a recent issue of the Zeitschrift des Vereines 
Deutscher Ingenieure, Herr 8S. Stein gives the results 
of sowe experiments relating to the coloring of metals 
whea annealing, which he shows is due to oxidation of 
their surfaces. In these experiments pieces of iron and 
steel were carefally cleaned with alcohol and ether, 
and put into a glass tube; the air was exhausted and 
replaced with pure nitrogen, which also was pamped 
out in order to secure a thorough removal of the oxy- 
gen. The tube was then gradually heated, and as the 
hydrogen and nitrogen generated from the metals they 
were pumped out. The inner surface of the tube, on 
its cooler parts, became covered with a white precipi- 


tate of a still unkoown nature. The whole scale of the 
temperatures appropriate for the appearance of the 
aanealing colors was tried, but these failed to appear, 


whereas they were called forth immediately on the ad- 
mission into the tube of air with oxygen. Herren R. 
Schwirkus and F. v. Lichtenstein have demunstrated 
in an experimental way that an increasing hardness of 
the steel nevessitates an increasing heating to produce 
the sawe annealing color, and that the composition of 
the steel affects the conditions for the appearance of 
the different colors in a still higher degree than the 
hardness. The combinations of temperatures and 
colors in the ordinary methods are thus entitled to 
only conditional correctness at best. Another series 
of experiments relating to the influence on the colors 
of the daration of the heating manifested that they 
can appear at even very low temperatures if they are 
only kept ap long enough, and that the difference be- 
tween hard and soft steel asserts itself here too. A 
soft piece exposed daring several days to the heat of 
177 deg. C. showed purple after 68 hours, violet after 
93, and dark biue after 120, whereas a glass-hard piece 
turned light yellow after 204¢ hours, dark yellow after 
27, orange after 50, and purple after 108. At higher 
tew peratures the colors appeared with shorter inter- 


vals. 
2 ae oe 


L. 8. Graves & Son, of Rochester, N. Y.. manufac 
turers of passenger and freight elevators, are just com- 
pleting two first-class elevators, one for the new fire- 
proof building of the Bank of Commerce, Tacowa, 
Washington, and one for the Fair Haven Hotel, Fair 
Haven, in the same State. 








The Longevity of Trees. 

It is generally admitted that European trees have 
rarely exceeded the very respectable age of 800 years. 
Thus, recent information gathered by the German 
Forestry Commission assigns to the pine 500 and 700 
years as a maximum, 425 years to the silver fir, 275 years 
to the larch, 245 years to the red beech, 210 years to the 
aspen, 200 years to the birch, 170 years to the ash, 145 
years to the alder, and 130 yearstothe elm. The heart 
of the oaks begins to rot at about the age of 300 years. 
The nolly oak alone escapes this law, and there is a 
specimen of this aged 410 years in existence near 
Afschafenburg in Germany. 

At the Edinbargh Forestry Exhibition, four years 
ago, there were exhibited two transverse sections of a 
couple of Scotch firs. One of these, which was 74 feet 
in diameter, was 217 years of age ; the other, which was 
but 5% feet in diameter, was older, and exhibited 270 
annual rings. A Sequota gigantea felled in Calaveras 
County, California, measured 387 feet in height, 3.25 
feet in diameter at the base, 15 feet at 125 feet above 
the earth, and had attained the age of 3,000 years. At 
Caphyoe (Arcadia) may be seen a plane tree which for 
a long time was regarded as the one that the hia- 
torian Pausanias spoke of in the second century. 

There is a cypress in the vicinity of Padua which is 
regarded as having been a contemporary of Julius 
Caesar, and according to another and more plausible le- 
gend, it was against the trunk of this tree that Francis 
L., seeing “all lost save honor,” endeavored to break his 
sword. The oak of Swilcar Lawn in the forest of Need- 
wood was still robust in 1822 at the age of 600 years, 
and, at the same epoch, there might have been seen at 
Chupstead’ Place, County of Kent, a large elm, around 
which a fair was annually held during the reign of 
Henry V., in the fifteenth century. 

The age of the Braburn yew, in this same county of 
Kent, was estimated by De Candolle to be 3,000 years, 
and he attributed the same age to another yew, that 
of Fortingal, in Scotland. The English historian 
Evelyn, in the seventeenth century, cited a linden of 
the environs of Neustadt (Wurtemberg) then aged 
more than 1,000 years. 

At Hildesheim, in Hanover, there is a celebrated rose 
bush, the oldest in the world. Charlemagne himself 
planted it more than a thousand years ago in com- 
memoration of the embassy received from the caliph 
of the Thousand and One Nights, Haroun al Raschid. 
In 818 Louis le Debonnaire, son of Charlemagne, had 
a chapel constructed, the altar of which was placed 
over the roots of the rose bush. The stem of this dean 
of rose bushes is about 24 inches in diameter and 28 
feet in height. The branches trained up ayainst the 
apsis of the chapel cover a surface of 118 square feet. 
The plant annually bears a large number of flowers. 

In addition to the celebrated linden of Morat in 
Switzerland, several specimens of this tree are cited as 
having reached a more advanced age. One may be 
seen not far from the church of Cadier in Keer, in the 
province of Limburg, whose trunk measures about 20 
feet in circumference. It is said to have been planted 
by the Roman soldiers who were besieging the neigh- 
boring city of Attnatica, now Horstens. A violent 
storm broke off a portion of its branches in 1868, and 
the debris amounted to six wagon loads. Some years 
later its top suffered greatly from a fire that consumed 
the houses in the vicinity ; but, despite these two acci- 
dents, the tree is still vigorous, anc it shades a vast 
surface, There is to be seen also at Schwarzenberg, in 
Saxony, a linden whose trunk is 25 feet in cireumfer- 
ence, and two others at Schneeberg, one 16 and the 
other 14 feet in circumference. 

The oldest known conifer of Germany, a fir, has re- 
cently been felled at Grunnthal, Saxony. It measured 
7 feet in diameter at 5 feet above the ground. The 
ancient acts and charters often mention trees selected 
as boundaries of property. Thus, a chestnut tree of 
Tortworth, England, whose trunk is formed by the ad- 
hesion of two trees, figures upon a charter dated 1135. 
An oak still living at Tilford, near Farnham, is men- 
tioned in a charter of Henry of Blois under the date of 
1250. A hawthorn in the vicinity of Norfolk, long 
known as the Hethel thorn, is the old thorn spoken of 
in an act of 1200. 

An American journal, the Weekly Press, of Phila- 
delpbia, recently gave some statistics as to the largest 
trees in the United States. Excluding the sequoias, it 
cites : An oak in Marion County, Florida, whose trunk 
measures 31 feet in circumference, with a spread of 
branches 138 feet in diameter ; a sugar maple in Brad- 
ford County, Pennsylvania, 16 feet in circumference, 
with a branching of 85 feet in diameter; a chestnut tree 
in Lancaster County, Pennsylvania, 25 feet in diameter, 
and with a spread of branches 88 feet in diameter; a 
sassafras 46 teet in height and 13 feet in circumference 
at Johnsville, Pennsylvania ; a sycamore 28 feet in dia- 
meter in Wabash County, Illinois; and an apple tree 
112 years of age, still bearing fruit, at Boothby, Maine. 
The dean of trees of the Eastern United States, the 
Woodbridge oak, was felled a few years ago in the 
vieinity of Boston. Prof. Abbott, of New York, esti- 
mated its age as 2,000 years, and Prof. Eaton as from 
1,500 to 2,000. During the war of independence, Lafay- 





ette’s army, marching through Woodbridge, rested be- 
neath the shade of this venerable tree, the remains of 
which were .used by the members of the Quinnipiac 
Club, of New Haven, to make seats of.— Revue des Sci- 
ences Naturelles Appliquées. 
A 
The Memory for Names, 

At a recent session of the Biological Society, Mr. M. 
Duval presented a communication with the following 
title: ‘Some Facts Relative to a Peculiarity of the 
Memory: the Inhibition Exerted by Certain Visual 
Images upon Other Visual Images.” These facts are 
connected with the memory for names, and will inter- 
est many of our readers. 

* I have,” says the author, ‘‘ great difficulty in recol- 
lecting proper names, the names of persons. But I 
have gradually found that this poor memory for pro- 
per names is not the same for all names, and that it is 
submitted to a law whose absolute signification I recog- 
nized as soon as my attention was directed toward 
determining it. 

“My memory is never at fault for the names of per- 
sons whose countenance I have never seen. However 
difficult or complicated, for example, be the names of 
foreign anatomists, German or others, I retain them 
and easily recall them whenever necessary, provided | 
have never had an opportunity of seeing those who 
bear the names. On the contrary, I am always ata 
loss to recall the names of persons with whom I am 
most familiar, whose names I hear pronounced or daily 
have to pronounce. In these cases, when I wish to 
recall such a name, it is the image of the face, the 
image of the person even, that presents itself to my 
mewory, and with such an intensity that this image 
seems to obscure that of the name. So, too, when I 
suddenly see a face, that of a well known person, the 
very fact of looking at it prevents me from recalling 
the name. 

‘**T have been led to this interpretation by the follow- 
ing fact: A few years ago, I would never have failed 
to recall the name of Kolliker at tho moment desired. 
I knew the eminent anatomist only by his works. Of 
his individuality I had no other visual image than that 
of his printed name. Having had the honor of making 
his acquaintance, my memory became enriched with 
the visual image of his person, of his countenance. 
Snddenly, after this, the singular fact occurred that 
when I had to recall his name, it was the image, the 
recollection of his countenance, that presented itse\t 
exclusively, and the image of his name did not reap- 
pear. Put-on thealert by this first observation, I have 
repeated it a great number of times in various analo- 
gous cases, and have acquired the conviction that 
there is a true inhibition exerted by the reviviscence 
of the image of the face upon the representation of the 
image of the name. 

“Some years ago, being- called upon to preside at 
the meetings of the Biological Society, I was sorely 
surprised, when a colleague asked to be heard, that I 
could not designate him by name. The sight of his 
face—of his person—at this moment effaced the image 
of his name by the very intensity of the impression. 
More recently, in presiding over the Anthropological 
Society, I have remarked the same thing and com- 
pletely analyzed the phenomenon. 

“In order to point out precisely the import of it, I 
must add that 1 have always had an excellent visual 
memory for things, places, and countenances, recog- 
nizing after a long interval a person who had been 
seen but a few instants, and finding my way again in 
places that I had taken but a glimpse of in passing. 
Now, from the moment that a figured object had 
engraved its image upon my memory, the reviviscence 
of such image rendered that of the name difficult. 
Now with age it seems to me that my recollection of 
forms, places, and faces is becoming a little less vivid ; 
parallelly, my memory for names seems to be becoming 
better. This is because the first images, becoming less 
impressive, no longer exert so energetic an inhibition 
upon the second. I have never hesitated to recall an 
abstract word. This is because there is here no image 
of the thing coming to substitute itself for that of the 
name.” 

The phenomena mentioned by Mr. Duval are per 
haps quite frequent. It is easy for any one to verify 
them upon himself. Such a study may give rise to 
curious observations.—La Nature. 
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Exploration of Alaska. 

A bill introduced in the House of Representatives 
provides that the Secretary of War be authorized to 
send an expedition to the interior of Alaska for the 
purpose of making a thorough exploration and survey 
of that Territory, with a view of ascertaining its 
resources and capabilities. It is proposed that the 
party sent out should locate near the center of the 
Territory, and from that point as a base push expedi- 
tions into all parts of the interior. The party is ‘0 
remain not less than three years. In this way * 
thorough knowledge of the topography and other 
features of the country may be gained. An appr? 
priation of $100,000 is asked. 
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The Giffard Gun, 
To the Editor of the Scientific American: 

I was glad to see the description of the Giffard gun 
published in the Reowe Industrielle, for July 10, re- 
prodaced in your paper of August 16, but I wish to 
call your attention to an error which should be cor- 
rected. 

The pressure of the carbonic acid at 30 deg. is 70 at- 
mospheres, not 10 atmospheres, and it is with this 
pressure of 70 atmospheres that the calculation is 
made which gives about “30 kilogrammeters” (as 
mentioned in my description) as the maximum theo- 
retical work of the expansion of a gramme of liquid 
earbonice acid. It should be ‘about 30 kilogram- 
meters,” and not, as translated, “ one-thirtieth of a 
kilogramme.” J. R. 

———>+ e+ oa - 
Cutting Glass Bottles. 
To the Editor of the Scientific American: 

From the question, how to cut glass bottles, and the 
two answers, I infer that neither of these gentlemen 
is acquainted with a very easy method which I prac- 
ticed thirty or forty years ago many and many times. 

This method consists in the use of what in German 
is called *‘ sprengkohle,” cracking coal. 

The “sprengkohle” is made of finely ground lime- 
wood charcoal. The coal powder is transformed by 
means of sufficient gum tragacanth and water into a 
dough or paste, out of which small cylinders of the size 
of a pencil are made by rolling between two small 
pieces of board. Such a cylinder of “sprengkohle,” 
ignited at one end, glowsslowly. Such “sprengkohle ” 
may be bought at stores for chemical and physical ne- 
cessities. 

Now as for the use of the “‘sprengkohle.” It is as 
follows : 

Put a drop of water on the spot where the crack is 
to begin. Make a short incision with a three-edged 
file. Wipe the water away. Touch the incision with 
the glowing ‘‘sprengkohle,” blowing on it if required. 
After a few seconds the glass will crack for a length of 
4 tol inch. If now you move slowly the “spreng- 
kohle,” the crack follows it wherever you please. 

By that means I made agreat many pneumatic bells, 
by cutting off the bottom of great bottles, from 6 to 8 
liters, and closing the neck by plaster of Paris. 

For joke’s sake I once cut or cracked a medicine bot- 
tle, of half a liter, spirally in such a way. If that bottle 
was lifted by the neck, it prolonged itself by its weight 
for about half aninch. If it was filled with water, and 
somebody caused to lift it by the neck, instantly its 
contents overflowed the table. WERDMULLER. 

Vienna. 
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A Belt Problem, 
To the Editor of the Scientific American: 

A practical man has recently criticised a ‘* theorist ” 
who says a double belt will do most work when not 
cemented or riveted together. 

This reminds us of an experience we had with a dou- 
ble belt several years ago. We ran a lathe which had 
a single leather belt. It lacked driving power, and we 
laced another belt of same width on top of this. The 
pulling power was increased, and was all we desired ; 
but the two belts were bard to shift from one pulley to 
another. In doing this the bottom belt would often 
get on top, so we riveted them together, placing copper 
rivets about a foot apart. The lathe was started, and 
when stopped a short time afterward we were greatly 
surprised to find that all the rivets were pulled through 
the holes in the under belt and hung loosely in the 
outer one. They were not near the holes in which they 
had been placed. The fact was clear that the outer 
belt had been creeping on the inner one, and that, too, 
with tremendous power. We examined, and found the 
distance traveled by the outer belt in excess of that by 
the inner one was less than an eighth of an inch for 
each complete circuit. 

Query : Do all double belts, whether cemented and 
riveted or not, have the same tendency to creep? and 
if so, does a futile effort to do so absorb power? Then 
again, what is the cause of this creeping ? 

There may not be much of importance in these ques- 
tions. Yet some of your many readers may feel an in- 
terest in the subject. QUIRKE. 








To Destroy Stumps. 

1. Bore a hole 1 inch in diameter, 18 inches deep, into 
the center of the stump, and put in 1 ounce of saltpeter, 
filling up with water and plugging up the hole. This 
should be done in the fall. In the spring the plug is to 
be taken out, a half a gill of kerosene poured into the 
hole and set on fire. It will burn out the stump tothe 
farthest root. 

2. In the fall bore a hole 1 inch in diameter, 10 inches 
deep, into the center of the stump, and pat in a half 
pound of vitriol and plug very tight. In the spring 
the whole stump and roots through all their ramifica- 
tions will be so rotted as to be easily removed. 
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How to Manage a Steam Engine. 
A PRIZE ARTICLE. 
BY ECCENTRIC BOD. 
(Continued from page 200.) 
THE GOVERNOR. 


The governor! watch closely, and pack as loose as I 
possibly can, so that the balls will have no more resist- 
ance to overcome than necessary. Keep the stem 
through the stuffing box well oiled, belt just taut, 
everything clean, and it will work if it is a good one. 
The joints must not be worn any to insure perfect 
working. 

About lubricating cylinder, I prefer a pump to any- 
thing I have seen, this to be attached to steam pipe 
between the throttle and governor, and then the 
governor valve, slide valve and piston get the benefit. 
With the small hand pump you are sure of getting oil 
just when you want it, and just the amount required. 
I don’t like tallow for cylinder. It has an acid which 
will attack iron and eat it. There is a difference in 
opinion about oiling cylinders at all. I have run two 
fine-working engines that never had any oil on any 
part of cylinder. 

If the new engine can be used carefully until the 
lathe tool marks can be changed to lengthwise marks, 
without cutting, I think it will run easily without 
much oil, but new iron is like blotting paper—if it gets 
oil before the polish gets on the cylinder, it will spread 
all over and through the iron, and the polish comes 
slow. 

I have named many things that are found only in 
part on the majority of engines and boilers, but 





Jif I intended to run an engine any length of time, 


1 would try to have them, as I know, handling care- 
fully as you may, there is always some danger, and 
when I know that water will expand about one 
thousand seven hundred times by heat, I will use 
every precaution to prevent it coming in contact with 
overheated tubes by low water, or by allowing scale or 
dirt to settle on tubes or shell, so water will be sep- 
arated from the iron. The iron has to be heated much 
more, as the scale is a poor conductor of heat, and 
when it gets thick it may be lifted off by intense heat, 
and of course let water down on the too hot iron. 


THE BOILER. 


The boiler I started out with, forty-two inches in 
diameter, exposes about one thousand three hundred 
and eighty-four inches of surface, minus the amount 
of the tubes ; and with sixty pounds steam pressing on 
every inch, I can realize that it must have care to 
make it hold this safely, and if I find anything around 
the boiler in the way of leak, blister, or anything that 
I know to be in any way dangerous, I will notify the 
owner, and it will have to be fixed immediately, or he 
will be compelled to get another engineer. I saw 
recently what was left of a boiler which exploded, 
caused, as per inspector’s report, by low water. The 
engineer said that he knew the boiler was unsafe and 
the tubes were leaking. I may have had unusually 
good rigs to handle, or I may know something about 
taking charge. However, I have been running and 
handling every kind of boiler, excepting locomotive, 
for eighteen years, and I have never had a leaky boiler 
from my management, leaky tubes, or other trouble 
with engine that ever occasioned stoppage thirty 
minutes atatime. Attention to business and a-ove of 
the science (which caused me to study up points) has 
had something to do with my success ; but at the same 
time, my success is not proof against accidents which 
happen; but all I can say is that if a man tries to keep 
posted, and will learn when he has a chance, and keep 
his eyes open to do the best and take no chances, he 
ought not to be blamed if accident should overtake 
him. 

Now, Mr. Editor, this is my maiden effort as a writer, 
but as you called for simple points, that are usually 
omitted by book writers, I have tried to give them step 
by step, as I use them in practice, and if this article 
will be of benefit to any young runner, I shall be glad. 
I know when I first commenced, I grabbed at every- 
thing pertaining to steam; although many things I 
knew, I thought of them more when I found some one 
recommending them. 
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Paraguay Tea. 

Paraguay tea, also called maté or yerba maté, from 
the name.of the cup in which it is infused, consists of 
the dried leaves of the Brazilian holly ( Ilex paraguen- 
sis). This plant is most extensively used in South 
America, and is said to possess many of the good quali- 
ties of tea, though a long indulgence in its use has 
been stated to induce diseases similar to those follow- 
ing the abuse of alcoholic drinks. In South America 
the tea is first placed in a maté,in which it is well 
shaken, a little warm water is then added, and the 
leaves stirred up ; the gourd is then filled up with boil- 
ing water, and in a short time the liquid is ready for 
drinking, being stirred from time to time and more 
hot water added as necessary. On account of the 
slowness with which exhaustion occurs, care is taken 
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to prevent the loss of the aroma by never letting the 
infusion cool down. 

In the British Medical Journal for July 26, 1890, Dr. 
T. Cranstoun Charles writes that he has lately made 
several chemical examinations of this body, as he finds 
that the analyses published of it varied very greatly. 
The alkaloid present is caffeine, identical with the 
caffeine found in tea and coffee ; there is also a tannic 
acid present in large amount. Comparing the analysis 
of maté with tea and roasted coffee, the following re- 
sults were obtained : 





| 
Tannie Acid. | Ash, 





Caffeine | 
Percentage Percentage, Percentage. 
ne cgeeeespecococese: cescece 31 22°7 5°8 
Roasted coffee .............. 12 | 5 | 46 
Sbveccccecces ceboccecce 079 | 21°9 | 41 
! | 








Both the active principles of these bodies appear to 
be the same, yet they seem to act somewhat differently 
on the system, and it should be remembered that their 
action is not dependent alone upon their proportion of 
alkaloid, but also on the presence of other bodies in 
small amount, such as volatile aromatic oils, empyreu- 
matic products, and the like. 

Dr. Charles made a number of experiments upon 
himself and a friend with the alkaloid, which he sepa- 
rated from the maté, the results of which we omit. 

Mate appears to act as a cerebral stimulant, and also 
to have a special action on the sympathetic system, 
the contractions of the cardiac muscle being increased 
as well as those of the unstriped muscle of the bladder 
and intestine; and the whole muscular system seems 
to be stimulated by it to increased labor and wakeful- 
ness. 

As regards the therapeutics of maté, but little has 
yet been determined, although Dr. Charles states that 
in the instance of two old ladies who were great tea 
drinkers, and who used to suffer much from sleepless 
ness, headache, and constipation, the use of maté had 
after a week produced great improvement. They siept 
well, passed more urine, their bowels became regular, 
and they suffered no more from headaches, It is also 
stated by Dr. Charles to have been serviceable in re- 
lieving patients who suffered from severe nervous 
headaches generally associated with constipation, and 
with whom tea and coffee appeared to disagree. 

—______o~+0+ @—..--— --— - 
Hints Worth Heeding. 

When a man bas bis business in perfect working 
order, and knows that, just then, a little more or a lit- 
tle less effort on his part will be answered by increased 
or decreased profits, it is hard for him to believe it wise 
for him to leave his duties for an hour, even though he 
is overworked. But one of the highest duties a man 
owes himself is to give his brain an occasional rest. 
There is a good deal more in life than simply adding to 
one’s bank account. There is more honor in being a 
good citizen than in simply growing rich. It is poor 
policy to be thoroughly posted in all that concerns your 
business and be out of all knowledge of the great worid. 
A man wants to forget his business occasionally—ought 
never to carry his cares beyond his store door. A night’s 
respite from business cares will sead you back to them 
with renewed strength and a clearer bead. 

Do not imagine that your business will go to the dogs 
if you leave it for a day or two. If you have been 
thorough with your men—if you have faithful and in- 
terested employes—the machine will jog along smoothly 
enough until you return. We are ali apt to flatter our- 
selves that we are doing what no other person could 
do ; but, not infrequently, something happens to show 
us that we are not nearly as indispensable as we im- 
aginei—in fact, that a division of labor in our business 
would be vastly to‘itsadvantage. Our subordinates, if 
left in charge, occasionally will have a chance to carry 
out some ideas of their own, and these, in a majority 
of cases, are decided improvements. The wan who re- 
pulses suggestions from those under him—gives his men 
no credit for knowing anything beyond the steady 
routine of their employment—loses much that would 
be of assistance to him, falls intoa rut and stays there, 
much to his detriment. The man who cannot learn 
something from contact with other men, whether em- 
ployes or outsiders, is not a healthy man. 

Business is a master that soon makes abject slaves of 
us if we will; but, with a well established trade, one 
should be master of his business. With probity, in- 
dustry, and economy, almost any man, by wel! directed 
effort, may be prosperous. Whatever progress is made 
without this foundation is deceptive.—Adapted from 
Maher’s ‘* Practical Hints.” 

ro eee ee 
Modern Light and Heat estimates the capital invest- 
ed in electric lighting plants in the United States has 
reached the enormous aggregate of $118,758,500, and 
there are at the present time in use 1,590,667 incandes- 
cent lights, 127,441 are lighta, and 1,379 stations. These 
figures tend in a measure to show the importance to 
which electricity has advanced within a few years. 
This does not consider the thousand and one appiica- 





tions of the viement other than lighting. 
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THE NEW STEAMER PLYMOUTH OF THE OLD wrecking pump, which isa duplex Blake pump with | a position where their weight tends to accelerate the 


COLONY STEAMBOAT COMPANY. 

The steamer Plymouth, now in process of constrac- 
tion for the passenger and freight service of the Old 
Colony Steamboat Company, of Boston, Mass., is 
rapidly approaching cowpletion. Soon after this 
reaches our readers the trial trip will be made, and 
the boat will be placed upon the line. The new 
steamer is not so long as the Puritan or Pilgrim. In 
the construction, all the features of merit developed in 
the building of the Pilgrim and Puritan, whose con- 
sort she is to be in the fleet comprising these vessels 
and the Providence, bave been kept in view, while in 
many points new departures in construction are intro- 
duced 

In the matter of external appearance a difference 
from existing models is to be observed. The paddle 
wheels are inclosed, but not by the usual semi-circu- 
lar or semi-elliptical paddle boxes. The regular lines 
are not disturbed 

This featare was introduced originally in the Pari- 








tan. It confers a more ship-like aspect to the vessel. 
The boiler furnaces all discharge into a single cen- 
tral smokestack. These details principally affect the 
design, and have little reference to the structure 
proper. 

The general dimensions of the hull are the follow- | 
ing | 

Length on water line 351 ft. 8in. Length over all! 
866 (t. Beam moulded 50 ft. Width over guards 86 ft. 
Depth moulded at lowest point of sheer 21 ft. Draught 
of water loaded 12 feet. Distance from keel to top- | 
mast head 119 ft. Dietance from keel to top of house | 
on dome deck 59 ft. 4 in 

The bull is of steel with a double bottom, the space 
between inner aod outer skine being 8 ft. 

The croes frames are of the bracket plate type, and 
longitudina! frames with solid webs run fore and aft. 
Solid web transverse frames are introduced, so that the 
bottom is cellular. Transverse water-tight bulkheads, 
six in nomber, are also used to make the vessel still 
more secure against sinking. 





pipes. One set communicates with numerous points 


between the skins of the double hall. The other set | The air pumps, of which there is ove for each low 


communicates with a number of points in the bottom 
of the hoid. 


j time. The power is therefore very well distributed, 
Two complete systems of wrecking pipes and valves | 
are carried over the bottom. These represent suction | 


The systems connect with one main|crosshead. As the cranks, connecting rods, ete., reach 


8 in. suction, with a donkey pump of the same make 
with 7 in. suction, and with a Cameron pump with 
5 in. suction. The latter is devoted more especially to 
pumping out the inner bilge. The wrecking and 
donkey pumps are on the main deck, far above the 
water line, and can be run from the main boilers or 
|from the donkey boiler. The latter is also placed on 
\the main deck. Thus the steamer can never be placed 
in the predicament of the City of Paris, where the 
pumps and wrecking appurtenances were under water 
and inaccessible. Sea cocks with connections are pro- 
| vided for the same pumps, so that they ean be used to 
extinguish fire. 
The engine is of 5,000 H. P., and is the first one of 
its kind as regards combination of cylinders. It is a 
| four-cylinder, triple-expansion, double-inclined engine. 
It bas one high pressure cylinder of 47 in. diameter, 
one intermediate cylinder of 75 in. diameter, and two 
low pressure cylinders of 814¢ in. diameter each. The 
stroke is 8 ft, 3 in. The shaft is in three sections. Each 
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outer section carries one crank arm, to which the out- 
er end of each of the two crank pins is keyed. These 
arms*are the driving cranks. The central section car- 
ries the two other crank arms, to which the inner ends 
of the crank pins are secured, the latter section with 
the arms acting as the drag cranks. The cranks are at 
right angles. The starboard crank pin has upon it 
two journals and receives the connecting rods from 
the high pressure and from one low pressure cylinder. 
The port crank pin comprises three journals. The 
connecting rod from the intermediate pressure cylin- 
der is journaled to the central portion; the outer 
journals receive the connecting rod from the second 
low pressure cylinder, which rod is forked at the end. 
Thus, for the four cylinders there are five crank pin 
bearings. The low pressure cylinders are placed aft 
of the shaft; the other cylinders are forward. 

Owing to the inclination of the cylinders and the 
oscillation of the connecting rods, only one of the cy- 
linders can be thrown upon a dead point at the same 


and the shaft rotates with great regularity. The 
weight of the cranks, etc., would tend to disturb this 
motion, bat this is obviated by another peculiarity. 


pressure cylinder, are worked from the low pressure 





motion, the air pumps are working at their hardest, so 
that the overbalance is corrected. 

The valves are double-balanced vertical poppet 
valves. For the high pressure cylinder an adjustable 
drop cut-off is used. The other cylinders have fixed 
Stevens cut-offs. The valves are worked by double ec- 
centrics and links. The latter areyshifted by a special 
steam engine. 

Each low pressure cylinder has its own air pump and 
surface condenser, with an independent centrifugal 
circulating pump. The air puwps are vertical, 40 in. 
diameter and 30 in. stroke. The combined cooling sur- 
face of the condensers is 9,050 square feet. The con- 
densers can be connected in case of an accident to 
either of the air or centrifugal pumps. 

There are two independent duplex feed pumps, the 
suction and discharge pipes of which are connected so 
that either or both can be used. 

The wheels are of the feathering type, 30 feet in dia- 





meter outside of the buckets. Each wheel has twelve 
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curved steel buckets, each bucket being % inch thick, 
4 feet wide, and 13 feet 3 inches long. 

There are eight main boilers of the ‘Scotch ” type. 
Each one is 11 feet 4 inches in diameter and 13 feet 1 
inch long, made of 1 inch steel. There are two furnaces 
for each, of corrugated steel. They are arranged to be 
worked together or independently, and can be used to 
drive the pumps in place of the donkey boiler. Forced 
blast under the grates can be used if desired, as fans 
are supplied which can be connected for this service, 
and which are also to be used for ventilating the 
forward hold, furnace room, and engine room, The 
boilers have been tested up to 260 pounds pressure, 
giving a working pressure of 170 pounds. The maxi- 
mum pressure, however, is placed at 160 pounds. The 
boilers are inclosed in a steel chamber to prevent the 
possibility of danger from fire. They are placed back 
to back in the center of the vessel, making two fire 
rooms, one on each side of the hall. The coal is con 
tained in bins, whence it descends in chutes by gravity 
to the fire room. Ashes are discharged by ejectors 
through pipes. 

The smokestack is 101¢ feet in diameter, and rises to 
a height of 86 feet above the water line, or 98 feet above 
the keel. 

The interior finish is very ornate. The dining roo™ 
is 84 feet long, and can seat 140 people. There are 250 











OCTOBER 4, 1890.] 








staterooms, which is more than the Pilgrim contains, 
although the latter steamer is the longer. 

The general design of the Plymouth was made by Mr. 
George Peirce, supervisor of the Old Colony Steamboat 
Company. 

The contractors for the boat complete and builders 
of engine were the W. & A. Fletcher Co., New York. 

The hull was built by the Delaware River Iron Ship 
Building and Engine Works, Chester, Pa., and the 
joiner work, including painting and plumbing, was in 
the hands of Wm. Rowland, New York. The designs 
for the decorations are by Mr. Frank Hill Smith, of 
Boston, Mass. 

The electric lighting plant was put in by the Edison 
General Electric Co. under the special superintendence 

Mr. W. H. Peirce, to whom our thanks are due for 
-ourtesies extended. Two dynamos, driven each by an 
independent compound Ball engine of 65 horse power at 
120 pounds pressure, are used as generators. They are 
connected directly to the engine shaft, and run at 400 
revolutions per minute. The field terminates in eight 
poles, four external, all of one sign, and four internal 


of the opposite sign. Within the zone marked by the 
eight pole pieces the armature, which is a Gramme 
ring, rotates. The core of the ring is of laminated 
sheet metal. Each dynamo has an output of 350 am- 
peres at 115 volts potential, enough to supply 700 
lamps. Each dynamo weighs 6,563 pounds, each arma- 
ture 1,950 pounds, and the dynamo and engine and ap- 
purtenances about 18,000 pounds. The commercial ef- 
ficiency is 89 per cent, and the heating is only 36° F. 
above the atmosphere. They are compound wound, 
and show a maximum variation in their characteristic 
curve of 1 volt. They are of a type conforming to 
specifications originally issued by the United States 
government. 

The installation is on the two-wire system. Thedy- 
nanos are connected in parallel so that one or both can 
be used to supply the current. From the generating 
plant double transit leads are taken fore and aft, and 
branching so as to terminate at four cut-outs. From 
these cut-outs the lamps are supplied directly or by 
feeders. The main leads are not tapped. As more 
work might be thrown upon one main lead than on 
the other, equalizing mains are carried from each for- 
ward cut-out to each of the after cut-outs. This gives 
four distributing points. Risers are carried through 
the decks to supply the lights at different elevations. - 

Below the main deck wherever moisture may be pre- 
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sent lead-covered wires and water-tight brass junction 
boxes containing safety fuses are used. Elsewhere 
Habirshaw marine core wire is employed. 

The staterooms are grouped in eight divisions. For 
each of these a marbleized slate tablet placed so as to 
fillan alcove transom is provided, on which the switch 
boxes and general branch connections are made. This 
is done not only for the decorative effect, but also to 
provide security from deterioration by moistare and 
from fire. 

There are 1,250 16c¢. p. 110 volt lamps. The maxi- 
mum variation in potential will not exceed 114 volts. 
Each lamp has its own switch, so as to be individually 
controllable. In the dining saloon the lamps are ar- 
ranged in groups of ten, and connected with a main 
switchboard by which they can be turned off ten ata 
time as desired. The very elaborate electroliers and 
fixtures were supplied by the New York works of the 
Edison General Electric Co. 

—_>- + +o 
THE BANYAN TREE. 





The Banyan tree (Ficus religiosa or Indica, Linn., 
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AN AMERICAN BANYAN TREE.—From a photograph.) 


Urostigma Benghalense, Gaspar.) is familiar to all from 
the pictures given in the geographies. In the school 
books it is shown spreading its branches far and wide, 
and sending down vertical depending rootlets, that, on 
reaching the ground, take firm hold and develop into 
large supporting trunks. There seems to be hardly 
any limit to the size it may attain. In Hindostan, 
where it reaches the greatest perfection, a famous tree 
stood on the banks of the Nerbudda. It was said that 
formerly 7,000 men could find shelter beneath its shade. 
It is supposed to be the tree which is described by 
Nearchus, the admiral of Alexander the Great. While 
greatly diminished in size by floods, what is left of it 
is 2,000 feet in cireumference, and has over 3,000 
trunks. (Forbes’ ‘“ Oriental Memories.”) Others are 
cited which cover over thirteen acres of ground. 

It bears an abundant crop of small figs, not much 
larger in size than peas, insipid in taste, and poseess- 
ing medical powers of rather low degree. The leaves, 
dark green in color, are so thick and cast so dark a 
shade that they prevent the growth of underbrush, 
thus, to an extent, favoring the attachment of the 
aerial roots. The fruit is devoured by the birds, who 
deposit the minute seeds far and wide on the ground 
and in crevices of stones or on trees. The seeds germi- 
nate, and the roots creep downward until the ground 
ic reached. The tree then begins to take shape, and as 
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it grows it sends down other roots from its branches. 
These develop until some of the new trunks are as 
large or larger than the original. In Hindostan, the 
vicinity of temples or suttee mounds, where Hindoo 
widows were formerly burned, are favorite jocalities 
for them, as the birds, the principal agents in their 
dissemination, were formerly attracted to these places, 

The specimen here illustrated is probably the best 
developed specimen of this curious tree on this side of 
the Atlantic. It is about two miles east of Nassau, N 
P., on the road along the shore, one of the most 
picturesque drives out of the city. If it had been 
properly protected and trained, and the shoots left to 
drop to the ground and take root, instead of being cut 
off and carried away by visitors, and eaten off by sheep 
and cattle, there is no doubt it would have been a 
much larger and finer-looking tree than it now appears. 
It is to be hoped that such a finely developed specimen 
of so rare a tree will in the near future receive the at 
tention it requires, and be assisted in its onward march 
in trying to spread itself. It 
visits, and is a decided curiosity to those who have 


is worth one or more 
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never seen a forest of one tree. Our engraving is from 
a photograph by Mr. J. F. Coonley, of Nassau. 
eon ha. a 
History of Electric 
Electric lighting, says M. Fontaine, did not make its 
appearance until near the close of the year 1878, It 
was in Paris, in November, 1873, in the workshop of 
M. Gramme, that the first installation om a really in- 
dustrial scale of electric lighting took place, by means 
of a continuous current dynamo and Serrin regulators. 
It was also in Paris, in 1877, that the Jablochkoff can- 
dle was first employed ; sixteen lights, distributed over 
a distance of about 1,100 yards, being supplied by a 
single alternate current Gramme machine. Paris, 
therefore, had the honor of possessing the first public 
and private lighting produced by means of electric 
currents. M. Fontaine thinks that in 1891 or 1892 the 
electric lighting in Paris will require for its production 
motive force equal, in round numbers, to 32,000 horse 


power. 
rk ee 
ANY mechanic who feels like despairing, because 
the world has not gone wel! with him, should try, first 
of all, to figure out to what extent the world is to 
blame for his failure, and to what extent he himself is 
to blame. If he has not fitted himeeif for success, it is 
his own fault that success has not come to him. 


Lighting. 
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EERE ——— 
The Bad of the Werld 

It would seem impossible that, in our epoch of civili- 
zation and progress, there could still be found people 
to announce the approaching end of the world, and, 
what is much more extraordinary, that there could be 
tound other people to give credence to them. Sach is 
the case, however. Afew charlatans, who perhapsde- 
seend from the middle age astrologers, whose ridiculous 
methods of divination they doubtless employ, have re- 
cently predicted that the world is shortly to come to an 
end, the date being fixed by some at 1898, and by others 
at 190i. These grotesque predictions, born of ignor- 








* > dl 
Scientific 
“In the war between Caesar and Pompey, we saw an 
example of the terrible effects that the advent of 
comets carries in its train. Toward the beginning of 
this war, the darkest nights were illumined, according 
to Lacan, by unknown stars, the heavens seemed to be 
on fire, glowing firebrands traversed the depth of space 
in all directions, and the comet, that appalling star, 
which overthrows the powers of the earth, exhibited 
its terrible coma.” 

These superstitious terrors inspired by comets have 
exerted their influence in our ownage. The famous 
Eocke’s comet, that appeared in January, 1819, was the 


ance. have suggested to us the idea of succinctly present- | cause of lively apprehension in France, where sinister 


ing to our readers the rational causes that, according to 
the present state ot scientific knowledge, might lead, 
not to the end of the entire universe, but only to that 
of our world—that is to say, to the disappearance of life 
from the terrestrial globe. We hope thus to reassure | 
those, if there be any sach, whom the predictions of 
sorcerers or jesters may have somewhat frightened. 

At the present day, the public shows itself very in- | 
credvlous upon this subject, bat it was not always) 
thus. [n the past ages,when the absurdest superstition 
reigned, the astrologers found no difficulty in making 
people believe their idle tales. The year 1000, for ex- 
ample, is especially memorable for the great terror | 
that extended over France and entire Europe, at the | 
announcement of the end of the world. The advent | 
of comets and the eclipses of the san and moon were 
the chief pretexts for the frightfal astrological predic- | 
tions. The mortal terror with which France was seized | 
in 1564, upon the news that a total eclipse of the sun | 
was to oceur, has remained particularly celebrated. | 
The people, believing that the end of the world was 
at hand, ran to the churches in crowds to confess. A 
certain chronicler of the time tells us that a country 
curate, not being able to fulfill his task, was obliged 
to say to his parishioners: ‘*My brethren, don’t be in 
such haste; the eclipse is postponed for a fortnight!” 
In reality, there is nothing very alarming in the pros- 
pect of the ending of the world. That happens to every 
man on the day of his death, and the supreme event 
would not be any more terrible if it bappened to all 
on the same day 

Terrestrial life depends entirely upon the light and 
heat of the sun, which is the sole source of its mairte- 
nance. It is therefore with the star of day that we 
have to begin the strange tableau of the probable 
causes of the end of the wor!d. 


THE SUN, ITS SPOTS AND ITS FINAL EXTINCTION. 

The surface of the sun is often strewed with black 
spots, the smaliest of which are as large as the diawe- 
ter of the earth, and the largest of which are some- 
times visible to the naked eye. These spots, which 
are variable in number and position, mark regions in 
which the laminous and calorific activity of the sun 
is in a state of temporary diminution. As the great ra- 
diant star is an incandescent mass (1,372,000 times more 
balky than the earth) that unremittingly distributes 
its elements of life around it, it is continually losing 
(though slowly, it is trae) the powerful energy that is 
stored up init. A day will come in the distant ages 
when the spots that are already darkening the sun will 
cover its entire surface. A solid crust will afterward 
form, as one has formed apon the earth, which also 
traversed these phases of the life of a star, for our 
earth was a sun that had the moon fora planet, and 
perhaps even (according to Mr. Stanislas Menuier) a 
second satellite that is now broken up. The sun will 
therefore be extinguished some day for want of fuel, 
bat that fatal date will be far in the distant future, for 
we can estimate the time necessary for the extinction 
of the sun at more than twenty willion of years, and 
the time daring which a state of life analogous to the 
present one will be able to exist upon the earth may 
be estimated at half that long period. 

Long before the end of these far distant epochs, the 
progressive decrease of the solar heat will cause the 
glacial zones of the poles to extend toward the equator. 
Man, remaining almost alone upon the debris of ter- 
restrial life, after having reached a transcendent civili- 
zation, will employ all the resources of his vast genius 
to fight a supreme battle with death. Perhaps he will 
then descend, one by one, the steps of his physical and 
intellectual development, and lead the miserable life 
of the Laplander and Eequimo under the equator. 
Then, the last haman family, exhausted by cold and 
hunger, will sleep its eternal sleep upon the frozen and | 
depopulated earth. 

Although the existence of animate beings is still far 
from being endangered upon our planet through the 
extinction of the ean, the terrestrial world is none the | 
jess exposed to 

CATASTROPHES OF OTHER KINDS. 

When a brilliant comet appears and grows in wmag- 
nitude in the depths of the heavens, popular supersti- 
tion beholds in it an omen of dire misfortane, without 
knowing the only danger that the haired star threatens 
us with—that of a collision. 

We may find examples of this superstition in ancient 
as Well as in wodern times. Here is what we may read 





prophecies had been disseminated. At Paris, the pre- 
visions of the end of the world were taken more pleas- 








in Pliny, and which relates to the comet of the year 48 : 


antly, and songs and caricatures were made concern- 
ing it. . 

Among the millions of comets that are submitted to 
the attraction of the sun there are relatively few that 
approach the radiant star as far as to the orbit of 
our globe. The majority of the immense comets that 
oceasionally traverse the heavens should therefore 
leave timid people indifferent. Those which, in their 
trip around the sun, pierce the plane of the terrestrial 
orbit, can alone menace us with some danger. We 
know that these celestial bodies have a very irregular 
course, and a most erratic conduct, for the least at- 
traction of a neighboring star suffices to swerve them 


| from their primitive route and make them approach 


the disturbing mass. In order that a collision may oc- 
cur between a comet and the earth, the orbit of the 
first star must intersect the orbit of the second, and 
the latter must be at the point of contact of the two 
orbits at the time of the passage of the comet. It will 
be understood that such a combination of circum- 
stances, although possible, has few chances of occur- 
ring. In fact, when a comet appears that is to ap- 
proach the sun as near as we do, a calculation of the 
probabilities demonstrates that out of 280,000,000 
chances, there is but one that it will collide with the 
earth ! 

Wecan consequently remain very tranquil on this 
subject. Yet, since we are assured that such a collision 
is among the number of facts possible, let us see what 
might be the consequences of this celestial meeting of 
the earth (traveling 18 miles per second) and a comet 
that had at least an equal velocity. If the comet had 
a consistent nucleus, the terrestrial crust would be 
staved,in by the impact, andthe torrents of lava that 
it conceals would produce a terrible commotion in con- 
tact with the waters of the ocean. In addition, the 
axis of the earth would be abruptly displaced. This is 
the sole plausible hypothesis to explain the inclina- 
tions of the axis of planets upon their orbit ; but it is 
only right to say that no comet with a consistent nn- 
cleus has as yet been observed. 

Were the comet formed of dense gases, it would 
cause an enormous pressure upon our atmosphere, and 
would bring ona hurricane a hundred times more terrific 
than the great cyclones, and would level the surface 
of the earth. It might also render the air unsuited for 
maintaining life by altering its chemical composition 
through the introduction of a new gas, or kindle an 
immense fire, sach as the temporary stars sometimes 
offer us the spectacle of. 

It is difficult to imagine the frightful consequences of 
such cataclysms for the animate beings who would be 
liable to perish amid this chaos of unchained elements. 
Shooting stars, those strange meteors that shine for 
searcely « second in tracing a line of fire upon the ce- 
lestial vault, are now considered by numerous astrono- 
mers as having a cometary origin, they being, so to 
speak, the debris of the haired stars. There exists a 
convincing example of this that will prove to us the 
possibility of a collision between the earth and the er- 
ratic bodies under consideration. 

In 1832, Biela’s comet, which accomplishes its revo- 
lution around the san in the short period of six years 
and a half, intersected our orbit on the 29th of Octo- 
ber, at the point that the earth reached on the 30th of 
November, say a month later. At the time of its ap- 
pearance in 1846, the comet had divided into two, and 
in 1852 the twin comets were observed traveling to- 
gether. Since this last passage, astronomers have not 
seen Biela’s comet, but on the 27th of November, 1872, 
at the epoch that it crossed the terrestrial orbit, we 
traversed a mass of cosmic dust, which, on penetrating 
our atmosphere, gave rise to a true shower of shooting 
stars. On the 27th of November, 1885, we beheld a new 
conflagration of the heavens. Here, then, we Have a 
demonstrated collision between the earth and the de- 
bris of a comet—a collision that will be repeated under 
the same conditions in 1898, a fact that has furnished 
an improvised scientist an occasion to announce the 
end of the world at that date. Let us hope that fate 
will protect our globe for numerous ages by preventing 
it from running against a good, healthy comet, and let 
us see what are the 

OTHER DANGERS THAT THREATEN TERRESTRIAL 
LIFE. 

Before reaching the present period of its history, the 
earth passed in succession through great geological 
phases, during which its continents and seas were 
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several times deranged by the internal forces that its 
nucleus of matter in fusion developed. None of these 
revolutions has been able to destroy the powerful 
germs of life, and it is to-day more impossible than 
ever for a geological cataclysm to cause such a result. 

The most important of the historic catastrophes of 
this kind is contemporaneous. We refer to the gigar- 
tie eruption of Krakatoa, in 1883, which claimed 50,000 
victims, and totally transformed the configuration of 
the straitiof Sunda. Despite their great violence, such 
phenomena are always local, and consequently with- 
out untoward influence upon animate beings collect. 
ively. The internal activity of our planet is now 
greatly reduced. So the earth has entered upon the 
calm period of its existence. A rapid examination of 
this progressive diminution of internal energy is to 
lead us to a particularily rational solution of the prob- 
lem of the world’s end. 

When the solid crust of our globe formed, it sur- 
rounded an incandescent fluid spheroid, which after- 
ward condensed toward its center under the action of 
cooling. In measure as it contracted this nucleus di- 
winished in volame, and the external covering gave 
way in places, and cracked in order to follow the wo- 
tion of shrinkage. It is in this way that were pro- 
duced the large folds that formed the principal reliefs 
of the surface. Consequently, the terrestrial crust, 
having become thicker, will be covered with enormous 
crevasses through which the oceans and atmosphere 
will be gradually absorbed in the numerous internal 
spaces. 

The surface of the moon, deprived of air and water, 
with the immense furrows that traverse its plains and 
mountains, presents the spectacle of this beginning of 
rupture, for our satellite is more advanced in develop- 
ment than the terrestrial globe. 

Having passed this stage, the dead star, cracked in 
all directions, will break in pieces, and the fragments 
will be scattered along its orbit. 

This destiny of the earth is stilla thing of a very 
remote future. Yet it seems as if the natural evolu- 
tion of our globe will cause the disappearance of |:fe 
long before the extinction of the sun. It is, moreover, 
easy to see thatin the geological epochs lost in the 
night of ages the vital forces were more powerful than 
those of our day. We have a proof of this in the 
exuberance of life that then gave birth to animals and 
plant beside which the present gigantic beings are 
but dwarfs. 

The day on which, through such general weakening 
of vitality, man will have fallen into a physical de- 
eadence that his refined intelligence will not be able to 
supply the place of, will probably be also the day on 
which the last representatives of our race and of the 
entire creation will have to live in the bowels of the 
earth in the pursuit of air and water, which will slow- 
ly descend toward the center of the earth. 

Deprived of atmospheric flaid, the surface of the 
globe will thereafter have for temperature only that of 
interstellary space, say a hundred Centigrade degrees 
below zero! And while our human race will be re- 
immersed in the nihility from which it had emerged 
for a few thousands of centuries, other humanities will 
succeed one another upon the innumerable stars that 
people infinite space.—Jacques Leotard, in La Nature. 

ee 
Climbing Snakes. 

My farmer friend, Hiram Carpenter, who lives three 
miles out of town, invited me to call at his place and 
see where he found a snake four feet and three inches 
in length and one and a half inches in diameter. The 
swallows nest under the eaves of his barn, which pro- 
ject some twenty inches from the building. The raft- 
ers do pot run out more than one-half or two-thirds of 
this distance, the space between them being quite thick- 
ly studded with the mud nests of the swallows. One 
pleasant day in June his son noticed quite a commotion 
among the birds, and called him to the spot. They 
were amazed to see a large snake clinging to the end of 
a rafter, with its head in one of the nests, evidently de- 
vouring the young birds. The reptile wasable to cling 
to the end of the rafter by hugging it tightly, and was 
only dislodged after some effort. It had swallowed 
two young birds, and another was part way down its 
throat. The young man had not “believed in killing 
snakes,” but on this occasion he dispatched the reptile 
forthwith. The barn is sheeted up with rough pine 
boards, upon which there are two coats of paint, and 
from the ground tothe point whence the snake was 
dislodged the distance is nineteen feet and four inches. 
How it managed to get to the spot seems altogether 
amystery. There was no hole through the side of the 
barn nor under the roof boards, nor did it seem possible 
for it to have worked its way from the top of the roof. 
Then, it was quite as difficult for it to have found a 
way tothe roof. Mr. Carpenter is a most reliable ob- 
server of all natural phenomena—an investigator, really 
—bnt he was unable to form any opinion as to how the 
reptile reached its prey. He described it as resembling 
the common garter snake, except in the matter of its 
great size, hence I could form no idea as to the species 
to which it belonged.—Charles Aldrich, Webster Citv, 
lowa.—American Naturalist. 
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Our Great Debt to Science. 

There are many thousands of short-sighted people 
that raise a utilitarian cry against the investigators in 
pare science. Yet these people use the telephone, the 
telegraph, the electric light, ride on electric cars, and 
sigh for further applications of electricity to the needs 
and uses of everyday life. But they never think of 
Galvani and his frogs’ legs. Take out of the world all 
that science—studied for the pure love of it—has done, 
and the habitable globe would be in just the state of 
uneivilization that Central Africa is to-day. Science 
does not create labor, nor the industries flowing from 
it. On the one hand, science is the progeny of the in- 
dustrial arts ; on the other, of the experiences and per- 
ceptions that gradually attach themselves to these 
arts. Indastrial labor is one of the parents, and sci- 
ence is the child ; but, as we often see in the commer- 
cial world, the son becomes richer than the father, and 
raises his position. Man is the ward of science, and 
from his necessities spring the industrial arts ; the mole 
can mine and tunnel under the ground ; the tailor bird 
can sew ; the fishing frog can throw out a line and bait 
that nature gives him; the beaver can plaster his 
house ; the spider can spin and weave ; but neither in 
his hands nor feet has man the tools for such work as 
he must perform in order to live. How have the arts 
received their great impulses from science? In the 
early ages the raw material at hand led to its indus- 
trial application ; and later on the country possessing 
the raw material became impressed with the character 
of its industries. The mound builders of America 
became coppersmiths, because they found native 
copper, which they considered a variety of stone, and 
chipped and hammered it into tools without knowing 
how to forge it hot. Savages living out of the region 
of native minerals became workers in stone, flint, horn, 
bone, or shell. 

As civilization advanced aud commerce became es- 
tablished, the mere possession of raw materials was not 
the only condition of industry. Possessed of what they 
considered good weapons, barbarous nations broke 
through the barriers that shut them from the outside 
world. While the Thracians were scalping their 
enemies, and spending much time in tattooing their 
bodies, their neighbors the Phenicians, sailing the 
Mediterranean as the Tyrians had done before them, 
found their way out into the Atlantic, and thence to the 
British Isles. The natives of these isles, dressed in 
skins, and with their bodies daubed over with yellow 
ocher or woad, were living and fighting over mines of 
tin and other minerals that they knew notof. The 
Phenicians found these mines, took back tin and other 
minerals with them, and established metallurgic in- 
dustries. They were acting under the guidance of an 
infant science. Asintelligence rose in the British Isles, 
and an initiatory science was developed from industrial 
pursuits, the people no longer sold their raw mineral 
material to distant nations, but manufactured it for 
themselves. So long as the growing intelligence of a 
nation equals or exceeds that of any neighboring 
nation, its prosperity is secure. The moment any 
nation allows the intellectual element of production to 
fall below that of its neighbors, a mere local advantage 
no longer insures superiority. Science and commerce 
having opened up paths of rapid intercommunication 
around the globe, the cost of carrying raw material is 
lessened ; and, given an intellectually inferior nation 
with raw material, the intellectual superiority of an- 
other nation far outbalances the possession of that raw 
material. Intellect is the great factor in commercial 
success, whether of individuals or nations. Take the 
case of the skilled bricklayer and of the hod carrier ; 
the first is using brains in his work, the second is using 
brute foree. When he goes up the ladder with his hod 
of bricks, he has to carry also his own weight—thus 
wastefully expending force. Some one notices this, 
and substitutes for the brute force of the iuman that 
of the horse ; then the horse is displaced by the me- 
chanical force of a steam engine, which can do the 
work of fifteen men or of two horses in the same time. 
Coal converted into heat is doing all the work. The 
coal mined each year in the United States represents 
in actual work more than the sum of the force of the 
total population of the globe, assuming all to be 
strong men. Thus the substitution of a natural force 
for human power vastly increases the productive capa- 
city of the human race. Guided by an intellect taught 
by seience, the natural forces can do in a few hours 
what the unaided labor of many men could not do in a 
lifetime. It was not prophecy, but a flash of genius, 
that drew from Stephenson the assertion that it is the 
sun that drives the locomotive engine, by being 
liberated from the coal in which it has been stored for 
ages. But man can neither create forces nor endow 
anything with properties ; all that he can do is to con- 
vert and combine them into utilities. The man that 
does this with knowledge is spared the dismal failures 
of ignorance, but he that tries to use powers without 
understanding them is inevitably punished for his rash 
Presumption. It is this presumption that causes the 
mortality and disease that follow in the wake of 
civilization. Natural law, like the civil, never admits 
ignorance as an excuse. 
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In this century three scientists have revolutionized 
commerce—Oersted, of Copenhagen, and Faraday and 
Wheatstone, of London. It was of Faraday that 
Huxley said, in effect, that any nation would do well 
to spend $500,000 in discovering such a man, and 
an equal amount in educating and setting him to 
work, Bessemer, studying away at steel, has revolu- 
tionized ship building. Dr. Joule’s studies in the me- 
chanical equivalent of heat produced the compound 
engine, by which the necessary amount of coal for 
carrying a given cargo has been reduced more than 
forty times ; that is, a steamship that in 1850 carried a 
cargo at an expenditure of 14,500 Ib. of coal to a ton 
now does the same work by burning about 350 Ib. 
Joule’s studies in heat have made it possible for a cube 
of coal that will pass through a ring the size of a 25 
cent pieve to drive one ton of cargo for two miles in 
one of the most improved steamships. In 1880 the rate 
on grain from New York to Liverpool was 914d.; in 
1886 it was ld. a bushel. The reduction was primarily 
due to the scientist Joule. Every time we strike a 
match we are indebted to the men that have siudied 
science for the mere love of it. The men that worked 
away at coal tar * just to see what was in it” made the 
whole world their debtors by discovering alizarin, the 
coloring principle of madder. And to these men the 
world is indebted also for aniline, antipyrine, and more 
than a hundred other coal tar products. Scientists, 
wondering what was in crude petroleum, found paraffin 
and vaseline. Pasteur wondered what caused fermen- 
tation ; he found out, and brought a new era to wine 
making. The singing and dancing of a tea kettle at- 
tracted the attention of a brain, and we have as a con- 
sequence all the applications of steam. The swinging 
of a chandelier in an Italian cathedral before the eyes 
of young Galileo was the beginning of a train of 
thought that resulted in the invention of the pendulum, 
and through it to the perfecting of the measurement of 
time; and thus its application and use in navigation, 
astronomic observations, and in a thousand ways we 
now pass by unnoted, has been of such practical and 
unceasing value that the debt to scientific thought, 
even in this one instance, can never be known. Sci- 
ence, in its study of abstract truth, is ever giving to 
man new beginnings. While the devil is engaged in 
finding mischief for idle hands to do, science is eternally 
at work finding something useful for them to do. 
Perhaps not eternally, but so long as there is an earth, 
so long as there is a human race, and so long as there 
remains unrevealed one secret of nature, there will be 
the scientist studying for the pure love of investigation, 
and discovering abstract truths that shall benefit hu- 
manity. If the world shall ever be at peace in a 
brotherhood of mankind, that peace will owe its exist- 
ence to the student of nature—the scientist. Science 
is knowledge ; art is skill in using it. A principle of 
science is a rule in art. Art may make mistakes by 
wrongly applying or by ignoring the truths of science. 
Railways, ocean steamships, all the uses of steam and 
electricity, gas. our huge buildings, our manufactories, 
and all that adds to our material comfort, are due to 
the practical application of scientific principles.— 
Chicago Herald. 

—_—_—_—————"b+- 0+ eo 
A Precocious Musician. 

A remarkable young musical wonder has just been 
brought to the notice of the music-loving public of 
Chicago. She is little Elsa Breidt, the five year old 
daughter of Julius Breidt, of 2510 Cottage Grove 
Avenue, a jeweler and watchmaker. Her mother says 
that when she was two years old, the child began to 
sing airs that any one might be playing at the piano. 
When the little girl grew larger, she used to climb up 
on the piano stool and strike the keys as if she had 
been taught how to do it a long time ago. She im- 
mediately learned to play chords, and before she was 
three years of age could carry parts of airs correctly. 
Half a year later she played accompaniments to the 
violin, and when she was little more than four years 
old she began to compose or improvise. Her mother 
says: “One day there wasa terrible rain and thunder 
storm, and when it was over Elsa went to the piano 
and played the wildest sort of an air, that almost 
brought the storm and its music back to me. She 
will get up on the piano stool and begin singing softly 
some measui's or strains that have come into her head, 
and after humming it over several times she plays it. 
That is the way she composes her pieces. If I play 
sentimental or lively music, it affects her strangely ; in 
fact, we caunot play pathetic airs, as the tears come to 
her eyes, and she is much agitated. She enjoys herself 
much as other children do, but if she hears the sound 
of musie she will stand listening with mouth, eyes and 
ears wide open. Any ordinary composition she can 
play almost absolutely correct after having heard it 
once.” 

The father and mother of the little girl have been 
unwilling to have her obtain notoriety, but some music 
teachers who know of the little one’s genius have told 
others about her. Lily Lehmann, D’Albert, and most 
of the local musical world have heard the child play. 
D’Albert wants her to go to his home in Germany and 
receive a thorough musical education. When he was 
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here, Elsa played forhim. The great wusician declared 
that her genius was wonderful, The other day. she 
played for a party of critics, First she gave a selec- 
tion from Schumann. The execution was pronounced 
marvelous, and after the child had finished with an 
improvised little melody of her own, the musicians 
went into an ecstasy of praise. One of the best things 
she did was to play an “‘ Ave Maria.” Although it had 
been weeks since she had touched the Bach-Gounod 
composition, she gave it without missing a note or 
sounding a false one.—WV. Y. Sun. 

pk ee ee ee 
The Decay of the Mechanic. 

The good machinist is in demand, and the situation 
seews to indicate a majority of vacancies and a mino- 
rity of men. The particular type of skilled article that 
is wanted is hard to find, and the difficulty increases 
rather than diminishes. One of the causes lies in our 
modern methods of industrial education. The subdi- 
vision of labor, for the purposes of increased produc- 
tion and a cheapening process, has sectionalized our 
skilled industries; each wan has his piace in the 
alignment, and becomes just what the manufacturer 
wants to make him—a specialist in a certain depart- 
ment. His skill is consequently limited, and his know- 
ledge of a trade confined to the hole in which he acts 
asa stationary peg. The effect of this,in a general 
sense, degenerates the tone of industrial ambition, and 
the man that can command good wages with but one 
qualification is not likely to doubie the original stock. 
In our present system of industrial economics the 
specialist may be indispensable, but the all-round and 
thoroughly instructed artisan will always be in de- 
mand, and the perpetuation of this rare article be an 
industrial policy. This can be best secured by ap im 
provement in the system of apprenticeship and less ot 
the shop legislation that in sowe cases interferes with 
the rights both of the employer and the apprentice. 
The attempt torun a young hand in the old rut ot 
skill and product is not wise. A trade is best pro- 
tected by the excelience of its work, and that me- 
chanic is the most independent who is the best master 
of his business. A botch workman is an incubus on 
waster and man, and his protection by the union to 
which he may belong has involved the trades in bitter 
strikes and much loss. 

Our industrial development has wade such rapid 
strides and assumed such enormous proportions that 
it has necessarily incorporated many incompetent and 
untrained workmen, who under other circumstances 
would not have found their way into the higher de- 
partments of skilled industries. The consequences 
are apparent, and the complaint of inefficiency is gen- 
eral. We note some wise and weighty words on this 
subject in an address delivered by President Penton at 
the convention of the Brotherhood of Machinery Mold- 
ers, held in Indianapolis, August last. Hesays: “It 
is to be hoped that this convention will see its way 
clear to take some action toward the establishment of 
a more regular and uniform apprentice systew. Em- 
ployers in all directions are complaining of the diffi 
culty of obtaining competent mechanics, a trouble 
arising mainly through the entire lack of any system 
of educating or teaching apprentices. Large numbers 
of the so-called mwolders in the country have picked up 
a few ideas here and there, and after a brief experi- 
ence, perhaps in a stove or bench shop, undertake ‘to 
travel,’ filling the places, in some instances, of more 
competent workmen, thus injuring the standing of the 
trade, and preventing its being learned by those who 
would develop into good workmen under proper train- 
ing. An effort should be made to secure the co-opera- 
tion of employers in the adopticn and enforcement of 
some general system.” 

This advice is sound and the counsel wise, and its 
industrial indorsement is the only practical escape 
from a threatened evil. The younger and coming type 
of mechanic must not be less than his predecessor in 
skill, or the pre-eminence of America in mechanics will 
be a thing of the past, and the art that commanded 
good wages will be so fractionalized and limited that 
the less of skill the less of pay, ete.—Age of Steel. 

meanness Lalla Meal 
Botanical Notes, 

Influence of Altitude on the Development of Plants, 

M. Gaston Bonnier.—The author has observed that 
the amount of carbon dioxide decomposed by plants 
increases with the altitude. Plants cultivated in an Al- 
pine climate undergo a modification of their functions 
such that the chlorophyllian assimilation and trans- 
piration are augmented, while respiration and trans- 
piration in the dark appear little modified or slightly 
diminshed. 
Chlorophyllian Assimilation, M. Henri Jumelle.— 
The author has investigated the difference of physio 
logical functions in the leaves of the green and red 
type of such trees as the beech, sycamore, elm, etc. 
He finds : 1. In trees with red or coppery-colored leaves 
the chlorophyllian assimilation is alwaye more feeble 
than in trees of the same kind having green leaves. 2. 
The intensity in the copper beech and purple syca- 
more is only about one-sixth that of the ordinary types 
of the same trees. 
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RECENTLY PATENTED INVENTIONS. adapted for use in packing tobacco in boxes and lining WBusiness and Wersonal. pepe | gee gare vara The goid 
n disso! nitro- ydrochioric the soln. 


the top of the box while held down upon the tobacco 
Hechanteal. the device being simple and darable and dispensing 
Hotstise Device. — Mr. William P-./ with ihe cambersome and expensive ones sow in use, 

Campbell, of Rome, Ala. bas patented a boistingme-] Truss.—Alonzo D. Smith, New Wood- 

chine in which o weighted sweep pole is used. In this | stock, N.Y. Combined with a curved spring is an ad- 

machine the maitiplying power of a rope and palleye ie | justable spring-pressed pad, to produce an inward and 

employed to give the bocket a greatly maltiplied | ward pressure, while there is a curved slide for ad- 

motion This improvement ie designed for raisiDg | jasting the pressure of the spring, another pad being 
water from wells, hoisting brick and other materials | 4404 to adapt the truss to s double hernia. 

Uriwau. — Joshua R. Gibson, Cincin- 


for building purposes, and for anasogogs uses. | 
Wick Tarmmen. — A practical device! _..; onic This invention an ae i nine’ 


for trimming cireular lamp wicks bas been patented by | soreading and spraying nozzle arranged adjecent to the 
Mr. Wilham R. Cole, of Pottevilie, Pa. In this machine ) 4, siah of the stall, and at an angle thereto, whereby 
a frame or stock is provided with a lateral (riMMIDZ | the water is spread in a thin sheet upon the siab and all 
knife, the stock being arranged to be rotated on or splashing is avoided. 

within the barner so as to carry the knife in uniform SasH FasTENER. — Mr. Francis E. 


ay with vo charred - . 4 wick BR hee aes of | Drake, of Colambas, O., has recently patented a device 
“ — a a ” | tor fastening together the ends of two parts of an over- 
— lapping sash or belt. This device consists of a stad 
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For Sale—New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 


Acme engine, 1 to5 H. P. See adv. next issue. 
Model steam launches, Carryl, 64 College Pi., N. Y. 
Presses & Dies. Ferracate Mach. Co. Bridgeton, N. J 
For steel castings of best quality, write the Buffalo 
Steel Foundry, Buffalo, 8. Y. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Lil. 155 machines tn satisfactory use. 
The Improved Hydraalic Jacks, Punches, and Tube 
Bxpanders. BK. Dudgeon, % Columbia 8t., New York. 
Power presses and dies. Also contractors for special 





CincutarR Saw. — Mr. William A. 
Miller, of Wapinitia, Oregon, has patented a saw which 


will cat freely iu different qualities of wood, when | .osite end, the socket being provided with a spring D. o Ce. 12 Ls 7%. Rew York. 


used either as & cross-cat or ripsaw. This improved 
saw has a series of radial tooth sections, each composed | 


of « thick leading main tooth and an integral thinner lon J ca. West Indice, has nted a whip having 


teeth being formed by 


eaxiliary tooth, the sutiliary 
Botching the peripheral edges of the tooth sections. | 

Sp.Lit PuLLEKY. — An inexpensive and | 
efficient power-tranemirting peliey, which may be easily 


applied to or removed from the driving shaft, has been 
patented by Mr. Henry C. Lewis, of Saginaw, Mich. 
This pulley ie made of wood, and furnished with a} 
fastening which prevents it from turning on the shaft 
gnoer heavy «trains. and wil! canse it to remain troe on 
| 


the ehaft 
ATTACHMENT FOR PRINTING PRESSES. 
—An improved attachment for cylinder printing 


presses, designed for printing additional colors at one 
operetion tn the reading matter or advertising colamne 
of newspapers, or on job work, hae been patented by 
Mr. William EB. Freec, of Norwalk, Ohio. This im- 
provement consists of an auxiliary type cylinder ar- | 
ranged to be turned in anison with the other parts of 
the printing press, and carrying type charged with ink | 
of the required color, the type being arranged so as to 
print in the blank «paces left in the printing regularly | 
done by the press. } 
Traysom LirrerR.—Mr. Emil Herz, of 
New York City, has patented a device for opening, 
closing, and locking doom and pivoted or hinged 
windows, inp this Gevice « vertically arranged shaft on 


the door or window casing is provided at ite lower end 






with a handle by whi may be tarned, and at ite 
upper end with a lever copnected by a link with another 
lever on the door or transom, these levers being rela- 
tively arranged so that the movement of the door or 
transom corresponds to the movement of the shaft. In 
the support of the upper end of the shaft are formed | 
notches, and the apper lever is provided with a lug 
adapted to enter either of these notches and lock the 
lever, and coneequentiy the window or transom in any 


desired position. The device is unlocked by lifting the 
sheft. 








Engineertang. 

RAILWAY GATE.—A railway gate of the 
clase used on the elevated railways has been patented 
by Mr. John B. Carey, of Brooklyn, N. Y. This gate | 
effectually prevents paseengere from being crowded 
from the platform. It also prevents passengers from | 
being pushed into contact with a moving train. The | 
invention consists of a continaous barrier extending the | 
whole length of the platform, and suspended from | 


levers, the levers being so arranged that the entire 


barrier may be raised or lowered at one operation. 





Klectrical. 
UNDERGROUND ELEcTRIC ConpDvuIT.— 
This invention, which has been patented by Mr. Charlies 


EK. Loth, of Troy, N. Y., provides for laying the wires 
in such a way that insulating covering may be dis- 
pensed with. It also provides for the gathering and 
removal of water which might otherwise accumulate in 
the conduit. It is also furnished with means for pro- 
tecting !inemen from injuriogs shocks. The inventor 
haa also devieed means for ventilating the condait so 


as to prevent the accumulation of gas. 
CouPLiNG FOR ELECTRIC WIRES.— 
Mr. James J. Hinphey, of Boundbrook, N. J., has pa- 


tented s coupling for electrical conductors such as are 
used on railway care, for signaling from different parts 
of the train. This improved coupling is constructed so 
that in case of the separation of the cars, the circuit 
will be closed automatically as the electric couplings 
are detached, thar maintaining the circuit. This inven- 
tion also prevides means for signaling the engineer in 
case of the accidental separation of the couplings 

Ruxostat.—Dr. J. H. Gunning, of New 
York Cuy, has patented a rheostat for controlling pri- 
mary or secondary carrents and for Introducing resist- 
ance into the electric corcuit wherever it is required, 
This invention consists in the combination with a 
tapering resistance piece formed of a conductor or 
semi-conductor of a roller adapted to roll upon the 
tapering piece, from the narrower to the wider end of 
the resistance piece, or In the reverse direction. The 
device ie provided with means for graduating the pres- 
sore of the roller apon the resistance piece. This in- 
vention is designed more particolarly for use in con- 
nection with medical batteries, but it may be employed 
in connection with electroplating machines and in 
electric lighting. 


CieAR CUTTER. — Wilhelm Scholer, 
Eilend, Solinger, Germany. Thies is a device of the 
class known as “ plercers,” and is designed to tip the 
cigar withoat tearing or disturbing the wrapper, the 
cutter being of enitabdle size to cut a emall bole in the 
tip of a cigar to give free draught, while the device may 
be conveniently carried on a chain or in the pocket. 


| from cotton seed halls. The object of this invention 


| farmehed with suitable fastening plates attached to one | machinery. T. R. & W. J. Baxendale, Rochester, N. Y. 
end of the belt or scarf, and a socket secured to the Safety E} and beit ; quick and 


catch for engaging or holding the stad. 
. . Tight and Slack Barrel Machinery a «pecialty. John 
7 
Wuirp.-—Mr. J. W. Middleton, of Kings-| ¢,..awood & Co. Rochester. N.Y. See illus. adv., p.1% 
L Screw machines, milling machines, and drill presses. 
a hollow tapering stock provided with a removable TheG Mach. Co., Laight and “Toa 
cover at its batt end, a thong fitting loosely in the email “ 
end of the stock, and a wedge in the butt of the thong, a eee eaten ps Farrel 
to prevent its removal from the stock. Fadry. and aoe ie Ansonia, Conn. Send for circular. 
PaPeR Fite.—Mr. John M. Willis, of | Besponsible position wanted by an energetic, educat- 
. " ed, married man, (35); of mechanical ability. “ Reliable,” 
New York City, has patented a paper file which may be s tie A: one 
expanded more or Jess so as to inclose a large or small , 
bandle of papers. This file is provided with a rigid Be on Hoily peep Co., of Lockpent, BY. 
front and back section, consisting of a plate or board eend a beck o tak veperte of Guty trials o a 
high duty pumping engines on application. 
having a transverse opening therein extending through ; 
from side to side, To the back board are attached| Guild & Garrieon, Brooklyn, N. ¥., manufacture 
bands or aprons, one of which is permanently attached ceom a Ray pumps, vacuum apparatas, air 
to the front board, while the other is provided with an pumps, acid blowers, — Games, oe. 
end strip, which is inserted im the slot of the front| The best book for electricians and beginners in elec- 
board when the file is closed. tricity is “ Experimental Science,” by Geo. M. Hopkins. 
Le; M Co., publish: 3%) Broad N.Y. 
METHOD OF TREATING CoTTON SEED | ®” ™**: Mans & Co.. publishers, gemcries 
Hvists.—Mr. Emil Bohn, of Galveston, Texas, has re Wanted een. _ er and mechanical 
, a . r ‘ ! “ draughtsman; large experience on agricultural ma- 
cently patented = process of producing paper stock | -ninery. address M. A.J.. care of Scientific American. 
is to utilize a product that bas heretofore been wasted. Mest Rubber Packing, 1-16, 3-82, }4, 3-16, and 34 loch 
By means of suitable machinery, the halls are red ; thick, 7 cents per pound. All kinds of rubber goods at 
’ low prices. John W. Buckley. 1% South 8t.. New York. 


to fine particles, which are capable of “felting.” The 
materia! thas produced forms a superior article of paper| Blake's improved belt studs are the best fastening for 
leather and rubber belts. Registered trade mark and pic- 


stock. 
¥ al s tare on every box. None other genuine. Greene, Tweed 
Kyire.—Mr. Wm. P. Bailey, of Stowe, | 7. «: chambers 8. N. Y. City. 


Vt., has patented an improved guard, which is particu- 
larly adapted for use upon knives of various kinds, but 
which may be also applied to fishing rods, hammer | 
handles, and other tools. The guard is furnished with 
a thomb rest and ring, which enable the user of the im- 
plement to which it is applied to obtain a firm hold of 


the handle. 
logue free. McAllister, Optician, 49 Nassau 8t., N. Y. 
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Magic Lanterns and Stereopticons of al! prices. 
Views illustrating every subject for public exbibitions, 
etc. ER A profitable business for a man with small capi- 
tal. Also lanterns for home amusement. 2S page cata- 
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Francisco. Estimated cost about $57,000. (2441) E. 8. wishes to know how to re- 
Il. A village church erected at Short Hille, N. J.| ane photographic wastes and obtain the amount of ni- 
Lamb & Rich, architects, New York. trate of silver they contain. Also give me a process for 
12. Perspective and floor plans of # dwelling at| maxing nitrate of silver and of pare silver metal, and 
Holyoke, Mass., erected at a cost of $12,000 com- | tne same for chloride of gold in a dry state, the same 
plete. t up i bottl - 
13. Miscellaneous contents: A new decorative ma- phn nae og No. =. Basalyn = peng mapesinen 
terial.—Independent homes.—Good planning.— | residues. To make nitrate of silver out of pure silver, 
Different clays.—Building liens.—An improved place the silver in a beaker and pour into it three quar- 
ventilator, illastrated.—Improved bath tubs and ters of a fluid ounce of strong nitric acid sp. gr. 1°4 for 
bathing appliances, illustrated. — Richmond every ounce of metal. The beaker is heated till the 
heaters for steam and hot water, illustrated.—A | whole of the silver dissolves, the solution is then poured 
mitering and jointing machine, illustrated. | into an evaporating basin, and the excess of acid driven 
Power's regulator for steam and hot water heaters, off by boili The on should be conducted in 

ete., illustrated.--Paper for working drawings.— the open air. The <i left may be recrystallized 
Geometrical wood carvings, illustrated. —Steam dissolving ao the smallest ae quantity wa 
and hot water heating, and for power, illustrated. water, and allowing it tocool. The crystals of pure ni- 
The Scientific American Architects and Builders | trate of silver will gradually form. The salt remaining 
Edition is issued monthly. $2.50 a year. Single copies, | in the§ mother liquor can be recovered by evaporation. 
% cents. Forty large quarto pages, equal to about | To prepare chloride of gold the copper in the coin must 
two hundred ordinary book pages ; forming, practi-| first be eliminated. The gold coin is put into a beaker, 
cally, a large and splendid Maeaziwe oF ARncHITEc- | and a mixtare of three parts of hydrochloric acid and 
Tune, richly adorned with elegant plates in colors and | one of nitric acid is poured into it and heat applied until 
with fine engravings, ilinstrating the most interesting | the metal is dissolved. The excess of acid is then ex- 
examples of Modern Architectural Construction and | pelied by evaporation. The impure gold chloride, when 
allied subjects. free from acid, is dissolved in boiling water, and a cold 
The Fullness, Richnese, Cheapness, and Convenience | saturated solution of protosulphate of iron added, till a 
of this work have won for it the Lanoust CrncuLaTion | dark precipitate of pure gold is no longer produced. 
of any Architectural publication in the world. Sold by The precipitate of gold must be poured on a filter, and 
all newadealers. washed by pouring boiling water constantly over it, 











Box Screw anp CLAMP. — Phillip N. 
Raliey, Winston, N.O. This is a device particularly 


MUNN & CO., Pustsnens, till the wash water no longer produces a precipitate 


tion evaporated to dryness, the iatier part of the oper, 
tion being carried on slowly to prevent spurting T),, 
yeilow crystalline chloride of goid thas prepared sho. | 
be preserved in a well stoppered bottle or a sealed tub. 
as the salt is very deliquescent. 


(2442) H. B. asks for blue print paper 
that will keep well. A. The following: 

Chem. pure ferricyanide potassiam.... 256 gra. 
WHNARASS Svcvceusuibetsuncesscsoan 4 ozs. 
Keep bottle covered with biack paper and well corked. 
1 drachm equals $ grains. This solution will keep in- 
definitely. No.2, which should be mixed fresh each 

time: 


Ml crnadcdustenesesend S0ene's enne 4 ox. 
Mix equal parts of above different solutions befor: 
coating the paper, and add also to each ounce of so!) 
tion 1 grain of bromide of potassium. The bromide 
tends to make the paper work slower, but keeps it fresh. 


(2443) G. B. D. asks how te color sand 
blue and black for painters’ use. A. We presume you 
referto blue and black smalt. These are composed 
of pulverized giaes of the desired color. 


(2444) O. J. H. asks: 1. In case of an 
electrical storm is it best to close up the house tight, or 
else leave it wide open, and why? A. Itis best to close 
the house, as the warm air currents from the open win- 
dows and doors form good paths for the lightning dis 
charge. 2. If a person is above the clouds, can an elec- 
trical storm or any other do him harm?’ A. If above 
the clouds and still upon the earth, there would be dan- 
ger. 3. How can I harden paper so as to make it a« 
hard as wood or canvas? A. It is generally hardened 
by treatment with dilute sulphuric acid. It is also 
hardened by compression and by treatment with size. 
4. Which propels a vessel the fastest, a screw or pad- 
die wheels, and are there any other kinds of propellers? 
A. In the matter of speed there is not mach difference. 
There are many other propellers, among which are the 
turbine, the water jet, reciprocating paddles, etc. 
What is air composed of? A. Oxygen 20°06, nitrogen 
79, carbonic acid 004. 


(2445) F. W. L. asks (1) how to make a 
photograph on a ten cent silver piece, I tried it in dif. 
ferent ways, but without success. A. Make a reduced 
negative from the picture to be imprinted. Frcm the 
negative print a positive by development on Eastman‘s 
transferotype paper. Coat the coin with weak solution 
of gelatine and transfer the picture from the paper to the 
coin as per directions accompanying’ paper. 2. Where 
are the five currents taken from in an electro-medica! 
coil? A. One currentiis taken from the primary, another 
from the secondary; the others are obtained by frac- 
tioning or combining these. 


(2446) A. T. F. asks: 1. Is fuel gas (for 
fuel purposes only) actually manufactured upon a \arge 
scale? And if so, at what price is it supplied to con- 
sumers? A. Itis not manufactured to any extent ex- 
cept for particular metallargical or other works. If the 
supply of natural gas diminishes, then it may become a 
most important manufacture. 2. What is the equiva: 
lent (say in pounds of good anthracite coal) of 1,00 
feet of water gas, not enriched with carbon? A. It 
consists of equal volumes of carbonic oxide and hydro 
gen. One thousand cubic feet contain 36 97 pounds car- 
bonic oxide and 2°64 pounds hydrogen, equal in heating 
power to 22°42 pounds pure carbon, or to about nine- 
tenths of this amount of anthracite coal. 3. Can gas 
made by passing superheated steam through incandes- 
cent coal or coke, and not enriched with carbon, be sent 
for long distances through pipes? Or will it condense 
in transit, or otherwise lose its value? A. Yes; bat it 
will be apt to lose hydrogen, especially through leakage. 

(2447) W. E. V. writes: I have a valua- 
ble old opera glass incased in an ivory shell. Same has 
tarned quite yellow with age, and would ask you if 
there is not some way that 'I could change the color to 
black. A. Soak the ivory alone in dilute solution of 
nitrate of silver and expose to the sun ander glass. Re- 
peat until black. Absolutely none of the meta! parts 
must be immersed or they will be ruined. You might try 
bleaching it by exposing to the sun in a vessel of 
spirits of turpentine. 


(2448) W. B. writes : I would like to ex- 
periment with condensed magnesia on electric lighting 
Ithas been used with the sun lamp, but I have so far 
been unable to procure it. A. The substance is simply 
magnesia which has been preseed by hydraulic pres 
sure. You could have this done for experimental pur- 
poses in any machine shop possessing a powerful press. 
Even a machine punch used for boiler plates might do 
the work. The sun lamp has not come into general 
use as yet, 

(2449) 8. H. G. writes : I want to gener- 
ate hydrogen gas in a cast iron retort that is of 1 gallon 
capacity, and convey it direct by iron tubing 3g inch. 
opening into a medium sized iron cylinder. Cannot get 
over 9 pounds pressure (by accurate gaage) in the cylin 
der. What is wrong? A. Your cylinder may be © 
large that the retort will not generate from one charge 
enough gas to develop more than the pressure stated. 
Possibly there is a leak. Your cast iron retort will not 
stand the action of acids very long, as, even if zinc '* 
used, some corrosion is inevitable. 


(2450) T. L. J. asks: 1. Is acurrent sup 
posed to be induced in a coil in one direction by 4p- 
proaching and in reverse by receding from the pole 
of a magnet, or simply by cutting lines of force emana' 
ing from pole? A. By both. In general terms, 8”y 
change fn relation of cof! to fixed pole, whether of pos!- 
tion or of intensity, produces a current, It can almost 
always be represented by cutting lines of force. 2. I» 
the formation of water from hydrogen and oxyge" £®* 
do the gases expand, or is the explosion caused by the 
sadden contraction of the gases? A. The expansion of 
the vapor of water produced in the combustion causes 
the explosion. 

(2451) F. V. B. writes: Can you tell me 
how I can get silica of impalpable fineness with les’ 








961 Broadway, New York. | with « solution of bariam chloride, proving that the 


trouble and expense? A. Buy silicate of soda solution 
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from a dealer in chemucals, dilate with five parts of hot 
water, mix thoroughly, and add excess of sulphuric 
acid. Filter off the silica, which will be precipitated, 
and wash with hot water. 

(2452) 8. J. R. asks how to harden tal- 
low in order that it may be used in lumps to rub on 
lumber and skids, Summary: We get tallow of a very 
inferior quality sometimes, which ts soft and falls to 
pieces almost as if rotten, We wish to know how to 
cheaply restore tt to the consistency of first-class tal- 
low? A. Try melting it and mixing it with paraffine 
wax. This is the simplest method we can suggest, if 
not too expensive. 

(2453) E. K. writes: I want to make a 
blackboard by covering heavy cardboard with some 
kind of slate preparation, Can you, through your paper, 
vive me a good recipe for blackboard slating? A. Use 
‘ strong solution of shellac mixed with dry ivory black 
and ground pumice stone, and ultramarine blue, 1 gal- 
jon 95° alcohol, 1 pound shellac, 8 ounces black, 4 
ounces blee, and § ounces ground pumice or fine emery 
is a good formula. 


2454) L H. asks (1) for the formula for 
the preparation known as silicate for blackboards or a 
similar preparation, A. See preceding query. 2. Can 
you inform me as to what method I conld adopt to pre- 
vent a safe iock being affected by thedamp? Our lock 
becomes coated with verdigris, caused by dampness of 
safe door, A. Wecan only suggest having parts lac- 
quered,or if they are exposed to friction in working, try 
vaseline as a lubricant. Even used as a coating it will 
keep off verdigris. 

(2455) A. L. asks how to soften hard 
water without chemical. A. Some hard water is soft- 
ened by boiling. If a sediment forme, decant the clear 
fluid. 


(2456) F. W. 8. asks at what degree 
Fah. the following metals fase: Gold 1000 fine, alumi- 
num, silver, and brass. A. Gold, 2016° Fah. Silver, 
1873 Fah. Aluminum, uncertain, and varying greatly 
with purity of metal, 1290° to 1560° Fah. Brass varies 
so in composition that no melting point can be given. 
It will vary from 800° to 2000° Fah. 


(2457) G. H. B. asks: 1. What chemi- 
cal or other solutions are there that have fireproofing 
qualities? (For instance,to saturate cloth or paper.) A. 
Tungstate of soda and phosphate of soda are excellent, 
especially the first. Even common salt has some power, 
2. What wash or paint, that adheres well when exposed 
to weather, has fireproof properties? A. For rough 
work a wash made of cement and water might be re- 
commended, Fora roof paint consult our advertising 
columns, 3, What ingredients added to common white- 
wash would greatly increase its adhering property? Iron 
oxide paint partly answers this, bat I want a paint or 
stain for roof, preferably in green, that will hold, and I 
do not think the stains, now much used, are satis- 
factorily permanent, except in red. A friend showed 
me a number of barns built of rongh hemlock boards. 
He made a thin glue sizing and gave them a wash of it, 
following immediately (when dry) with a coat of mineral 
(iron) paint, It gave the buildings a smooth finieh, and 
paint lasted for years, and for that matter still lasts. I 
was surprised at its lasting quality and mentioned it toa 
house painter, he said it was a good and satisfactory way 

to treat such buildings. A. The government receipt for 
whitewash, already given in these columns, may be 
repeated: Slake 4% bushel of lime with boiling water, 
keeping it covered during the process, strain, and add I 
peck of salt dissolved in warm water, and 8 pounds rice 
flour boiled in water toa thin paste, 44 pound Spanish 
whiting, and 1 pound clear glue dissolved in warm wa- 
ter. Let it stand several days and apply hot. 4. Crade 
petroleam applied to wood has preservative qualities. 
Would green or other pigment added (for roof) give a 
permanent color? A. No pigment should be added to 
crude petroleum. §. Could any ingredient be added to 
overcome the combustible nature of the petroleum ? 
A. No, 


(2458) G. M. C. asks: 1. Suppose dy- 
namo and motor are seven miles apart. What per cent 
should the motor develop if 100 horse power is put into 
the dynamo? A. From 60 to 70 percent. 2. What size 
of wire should be used to carry the current to the mo- 
tor? A, It depends upon the current used. 3. Should 
the wire be insulated from the atmosphere? A. Pre- 
ferably, but not necessarily. 4. Is it necessary that 
there be a return wire from the motor to the dynamo? 
Why not use the earth? A. A retarn wire is necessary 
on account of danger of grounding along the line 
through workmen or others. 5. About what is the 
resistance in ohms of motor described in SUPPLEMENT, 
No, 641? A. About 4 ohms, 6, About how many volts 
are necessary to run it successfully? A. An E. M. F. 
of 6 to 8 volts. 7. Would it make any difference if the 
field magnet of this motor was forged from soft iron? 
A. You can use either wrought or cast iron, 8, Why is 
it necessary that the resistance of the motor should be 
‘ncreased if a high resistance battery is used to drive it? 
A. The greatest amount of work can be realized when 
the resistance of the battery and external circuit are 
equal. 9, Should the battery cells: be arranged in par- 
allel or tandem? A. They should be connected in such 
& way as to secure the above E. M, F. and as large a 
current a8 necessary, 


(2459) Jack asks: 1. The easiest and 
cheapest way to melt wrought or cast iron in small 
quantities, say up to 10 or 12 pounds, also lead. I have 
“small portable forge, A. Use a plumbago crucible, 
with a little borax asa flax. You will probably not 
Succeed in melting such large quantities, and certainly 
hot the wrought iron, 2 The cheapest way for me to 
‘ake impressions or copies of letters that I write, and 
wish to keep a copy or dnpiicate of on file for refer- 
ence?’ A. Use copying ink and a copying book and 
press. Simple hand copying appliances are sold by 
“talioners to take the place of presses. 3. In splitting 
logs or other large timber for fence posts, wood, etc.. 
can I not use powder or dynamite, instead of wedges 
‘nd mauls ? If powder, will common gunpowder do? A. 
Yes. Bore holes and use gunpowder, not dynamite. 
Tamp the powder with fine sand or brick dust, Bore 
inch boles amd insert from two to four inches of pow- 
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der, 4. Are there steamboats in use that use naphtha 
for making steam? If s0, please inform me about them, 
How it answers, what it costa, etc, A. For naphtha 
(crude petroleum) firing of boilers, see our SupPLE- 
MENT, No. 769. Light naphtha is generally to be con- 
sidered unsafe. 


(2460) C. C. asks: 1. What can I use to 
protect woods from dampness, and prevent warping in 
models made with ity A. Use only perfectly seasoned 
woods. Otherwise nothing will preserve the models, 
Shellac them with good orange shellac dissolved in 
aicohol. 2. What cement can I use to fasten together 
strips of cloth or leather on cloth, so as to stand wash- 
ing in hot and cold water? A. Soak clear glue for ten 
hours in water enough to cover it, dissolve by heating, 
and add tannic acid until it is thick and ropy, apply at 
once with pressure. 3, Explain how electricity may 
kill when a heavily charged wire breaks and comes in 
contact with the human body. A. By grounding 
through the system. This implies, of course, the ex- 
istence ofasecond ground or it may be of a series of 
minute grounds or leakages whose aggregate is enough 
to cause a strong current to pass through the body. In 
alternating or pulsating current systems there is also an 
indactive action like charging and discharging a Leyden 
jar which will shock without the formation of a second 
ground, Death by such a shock is very improbable. A 
second ground of some kind may generally be assamed, 


(2461) F. P. C. writes : I noticed in the 


I will relate some of my electrical experiences. I made 
the simple electric motor according to the directions 
given in SurpPLEMENT, No. 641, and met witb success, 
It developed about one man power. I used it for run- 
ning fly fans, but the iarge battery required proved 
rather expensive. Later on I made a motor to ran on 
the Th Hi i descent current. I used 
cast iron fields, and wound both fields and armature 
with No, 28. The armature heated badly on 110 volts, so 
I rewound the armature with 32; then it did not heat, 
but developed very little power. I used an armature 
like the one used in the simple electric motor. I think 
I would have had better success if I had used the Sie- 
mens armature. Later on I made an induction coil 
similar to the one described in Surritement, No. 160. 
Instead of bare, I used covered wire, and wound each 
layer the full length on the coil, insulating each layer 
with one thickness of paraffined paper. After mounting 
it with condenser and all, I connected two cells of a 
large plunging bichromate battery. It gave about five- 
eighths inch sparks. I wound only one pound on the 
secondary coil, Afterward, hoping to obtain a larger 
spark, I used more battery. It gave a longer spark at 
first, then afterward it would give only one-fourth inch 
spark. [am afraid the extra battery burnt it out. I 
shall rewind it. A. You will find it advantageous to 
rewind your coil in two sections, as described in Sup 

PLEMENT, No. 160. 


(2462) D. E. W. asks: 1. In Notes and 
Queries of a back paper you say the simple electric mo- 
tor can be changed to a dynamo by shifting the com- 
mutator brashes on the other side. Pleaseexplain. A. 
It is necessary to shift the brushes on account of the 
change in the direction of the rotation of the commuta- 
tor cylinder. In addition to this change, the field mag- 
net should be made of soft cast iron. 2. Will it hart 
the working capacity of the motor if [ paint the Russia 
iron of the field magnet with asphaltum varnish? A. 
You can paint or varnish the parts referred to without 
detriment, 8. Would it be dangerous to attempt to 
stop the motor by taking hold of the pulley? Could it 
be stopped in this way? A. The principal danger would 
be of burning your fingers by the friction of the pulley. 
Of course there would be danger of injury by the cur- 
rent if the machine were placed in a lighting circuit. 4. 
What would be the lighting capacity, when run as a 
dynamo? A. Very small; probably 4 or 6 candle power. 
5. Will the motor operate a 1 gallon ice cream freezer? 





AMERICAN what is the thorough meaning of the astro- . 
nomical term Milky Way and about what time this term 
came into use or whom it was first known te? I have 
been a subscriber to the Screntiric American for 
nearly two years through a news dealer, and I consider 
it one of the finest scientific papers there are. A. The 
“ Galaxy" or Milky Way is from »qAq@ & Greek word 
signifying milk, and was so named by the early Greek 
astronomers from its irregular milky whiteness, not 
then supposed to be stars, but of a cloudy substance. 
The Latins called it Via Lactea. 


(2466) A. A. A. asks for a solution that 
felt may be dipped in, that will make it fireproof against 
flame and still be pliable and porous, A. Tung-tate of 
soda is about the best fireproofing chemical, The 
trouble will be in adequately impregnating the felt with 
the solation. 


(2467) J. L. D. writes: I have a drum 
two feet by three feet. How can I fill it with common 
illuminating gas, without the use of water in the drum, 
or without exhausting the air from thedrum? A, Blow 
gas into and through it, the inlet pipe delivering it as 
near the top as possible. In a short time it will dis- 
place the air. 


(2468) W. F. 8S. asks: 1. Can plaster of 
Paris be made hard by some mixture so it will not 
break easily and will not lose its color? A. Yes, Mix it 
with 3 to 10 per cent of powdered marsh mallow root, 
2. Will you please tell me how to make some hard 
white cement? A. Use above mixture. 8. Can this be 
moulded in plaster of Paris moulds? A. Yea, 4. If so, 
what will prevent it from sticking tothe moulds? A. 
Oil the interior surface of the mould, 


(2469) W. F. B. asks (1) how to soften a 
rubber stamp that has grown hard, A. It cannot be 
done. 2. What to use to dilute hektograph ink that 
will not flow well, A. Use water or alcohol, 


(2470) F. A. R. asks for a simple receipt 
for making furnitare polish to clean old furniture. A. 
The simplest preparation is a mixture of 1 pint turpen- 
tine and 4 ounces finely scraped beeswax. A more 
complicated formula is: Beeswax % pound, linseed oil 
and spirits of turpentine each 44 gill. Either of these 
may be colored with alkanet root. For the latter, 44 
ounce of the root should be melted up with the wax 
first. For the first, 44 ounce of the root may be 
added. 

(2471) C. H. H. asks (1) how to destroy 
the musty smell which we have so frequently in brick 
houses. A. To destroy this odor, keep the house well 
ventilated, allow no trees to grow near it, in order that 
plenty of sunlight may fal) upon the walls. 2. The best 
work on designs for farm barns. A. We recommend 
and can supply “ Barn Plans and Outbuildings,”’ $1.50. 


(2472) J. C. B. asks for a recipe for 
mildew-proofingawning. A. The following is the sim- 
plest. Dissolve separately 5 parts each of acetate of 
lead and of alum in sufficient water. Heat and mix 
warm. After standing poor off the clear solution. leav- 
ing the white residue of sulphate of lead, into 500 parts 
of water containing a little isinglass. Saturate the 
awning by soaking for 24 hours in this solution. Many 
other formulas are given. 


(2478) L. J. E. asks for a formula for 
a finger nail polish. A. Use putty powder, true oxide 
of tin, perfumed with otto of lavender and colored 
pink with cochineal if desired. 


(2474) G. L. 8. asks: 1. How can the 
color in a meerschaum pipe be made to go to the top 
of the bowl? A. Usea second bow! placed on top of 
the regular bowl. This wil) colorthe upperedge. 2. Is 
there any particalar method to follow in coloring a 
meerschaum’ A. No; simply use it for smoking, and 
clean occasionally, as directed in query No. 2364. 3. 
Please give directions for making a smal! induction 





A. With sufficient current it would. 6. Would it do to 
operate the motor by Brush arc light circuit? A. The 
E. M. F. is unnecessarily high; the machine is not de- 
signed for a current of that kind. 


(2468) P. P. K. asks: Can I make the 
tubular shaft and the center (solid) one in the Wims- 
harst induction machine, also the washer and nut to 
fasten the revolving plate with, of iron? A. Use well 
seasoned hard wood for your hubs. 2. Can I set the 
revolving plate three-eighths or one-half inch apart, as 
it is nearly impossible to get the plate set firm enough 
with nut one-sixteenth inch thick? A. You cannot ex- 
pect good results without setting the plates near to- 
gether. 8. How large should the brush sockets be, and 
how many? A. The brush sockets should be one- 
eighth or three-sixteenths diameter. Four are required. 
4. How canI get window panes straight? Nearly every 
pane is alittle curved and unfit for revolving plate. 
A. You can select flat panes of glass at any large es- 
tablishment dealing in the article. 5. Will the machine 
work better if it is made air tight? A. If made air 
tight and kept dry within, its working will be improved. 
6. Can I make the handle of the electrode of wood? A. 
Yes, 7. Is 22 turns per inch of 35 wire on the secondary 
coil of an induction coil enough? A. Yes. 8. Ie the 
platinum contact on the spring necessary? A. Yes, 9. 
Can I use asoft iron rod instead of the wire bandle? 
A. No. A bundle of soft iron wire is required. 


(2464) W. F. G, asks (1) if there is any 
method of electro-plating brass and iron with platinum. 
A. No successful method of electro-plating with pla- 
tinum isknown. 2. The dest way to straighten pieces 
of iron wire about 2 inches long. A. The wire should 
be straightened in long lengths by means of the ma- 
chine known as the wire straightener. Short pieces 
are sometimes straightened by rolling them between 
heavy flat plates of iron. 3. In boiling carbon plates 
in paraffine, steam arises and covers the whole plate 
with athin film. Will this not interfere with the work- 
ing of the battery? And if so, how can it best be 
prevented? A. Carbon plates should not be boiled in | 
paraffine. The end only of the plate shonid be heated 
and filled by dipping into melted paraffine, or by rab- 
bing a piece of paraffine over the heated portion of the 


plate, tensive facilities for conducting the business. Address 


coil making spark enough to light one gas jet. A. Use 
a spark coil made by winding 3 or 4 pounds of insulated 
wire around a bundle of small iron wires, six inches 
leng and an inch or so thick, 


(2475) P. C. N. asks (1) how to treat 
Shorn soit will become soft and pliable. A. Immerse 
in hot water. 2. How to prevent buckskin from be- 
coming hard by washing. A. The only treatment is to 
waterproof it. This may be done by working neats 
foot oil and tallow into it by rubbing. 


(2476) N. A. D. asks for an approved 
method for determining the air-dry weight of wood 
pulp such as is used in newspaper manufacture. A, 
Expose a weighed sample to the air, and weigh it until 
it reaches constant weight. 


(2477) F. W. P. & F. E. E. ask: 1. What 
is a good liquid formula for cleansing and preserving 
the teeth and sweetening the breath? A. Any number 
of formulas can be given. The following is said to be 
very good: Carbonate of potash 14 ounce, honey 4 
ounces, alcohol 2 ounces, water 10 ounces, flavor to suit 
with oil of rose and of wintergreen. 2, What is good to 
apply to the face after shaving, to keep it from getting 
sore or festering around the roots of the hair? A. Cy- 
anide of potassium 6 grains, glycerine 44 ounce, strong 
camphor water 244 ounces, mix. This is poisonous and 
should be compeanded by an apothecary. Only fresh 
cyanide of potassium should be used, 


(2478) W. D. T. writes: I would like a 
receipt for cleaning straw hats. A. Brush over with 
soap and water; after washing off the soapsuds sponge 
with a weak solation of oxalic acid, 





TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad. enabie us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
aynopsis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contempiating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times an our ex- 


MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 





(2465) W. J. H. says: Would you please 





tell me through the next namber of yoar Screnrtrrte ' way, New York, 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


September 23, 1890, 
AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.) 












Accordion, J, F. Stratton. .............0s0+5. 437 069 
Alarm. See Fire alarm 
Aluminum, electro de ositing, J. A. Jeancon..... 496,8% 
Anchor for buildings, W. D. Baker... ......... - BF 
Axle box, J. M. Kruse... ......ccccccccereccscscenes IM 
Axle machine, 8. Harris Gipedaidainedssaanes, Ee 
Axle skein, G. M. Farnsworth. comssoesececsece voc GHEE 
| Baling press, H. . TI 
Basket, wire and sat. M. A. Hamiiton 4,917 
Bed, folding, H. A. Gore . aah .. 7,151 
Bed, folding, Smith & Bachman......... peeanecsa SEE 
Bedstead, folding. H. A. Gore...........6 ceeeeeces. TID 
tee swarmer, F. D. Lacy ougennsed .2eenee oo» GUID 
sell cord attachment, W. Tyler..................... Gio 
eit, electric, L. D. Ashbrook = - o> STON 
seit stretcher, B Meier.... - 46.797 
jeverages, | it yh carbonsted, G.c. » Money. 46,782 
leyele, T. Thorp. ; 4d 
Bicycle lock, K. Parke ; ... 436,500 
Block. See Hat block. Paving biock 
Blow tester, coin-controlied. J. M. Akers.......... 436,819 
Boller. See Steam boiler. 
poner | D. Bast ...c000-s- ene. sheneoeasheheass 436,053 
Bolt. See Finger guard bolt. 
Bolt, G. 8. Smith........... nevecesescees GED 
Book backing ek Sh, Ce, FONE ncccnceceess 437,066 
Book, combined receipt and record, H. Lowen- 
bach autséns 496 83 
Book, shipping Teceipt. Sie Bis cs cckncacatece 456,786 
Bottle filling devic e, Ritter & Stanwe......... ... 487.000 
oe Cy ey rotating, A. Rempen..... .... 46.000 
Axle box. 
Box with two compartments, C. P. B. Peck... ..... 457,002 


Brake. See Locomotive driver brake 
Brick or tile machines, die for, W. W. Wallace.. y+ 


Brick press! g machine, W. L. Ho Iman...... 4h 
Brush, commutator, C. Wirt ee | 
Burner. See Gas burner. Hydrocarbon oll burn- 

o. A eens burner. Oil burner. Refuse 
moe W. #1. Boles... 436,306 


Butter in milk, device for “determining the 
amount of, J.T. Riley.. -. & 
Button, A. J. Shipley.. 
Cabie grip, BE. R. Guerra..... , 
prmmed add traction, J. Hird..... ‘ 
Calendar and .memorandum pad, combined, J. T. * est.oss 








Story...... . 
Camere, see Photogra phie ‘camera. 
Can. See Shipping can. 

Can body making machine, P. Jordan . ........... 46,972 
Can body making mac hine, Jordan & Hodgeson.... #4791 
Can cap, W. D. Brooks.. .. 457,086 
Can cleaning machine, G. 1.. Merrei!.. 436,000 
Came, pactese for cleaning the tops of, Q. 


Cant | - G. M. Ayer 
Car construction, G. L. “tiisrvey 0as00ev0c0eesocdiipes SEE 
Car coupling, J. D. Carr ; 
Car coupling, W. J. Goaney.. gb ewencioaese 
Car coupling, B. R. Hooka............ 

Car coupling, N. Kramer... 

Car coupling, A. C. Martin.. 

Car coupling, H. Sommerfeld 
Car door, grain, C. H. Emery 
Car seat, KE. N. Gilfillan. 











Car, sleepi ng. J. B. Davenport Dhidaish ote blibwibansi 46 900 
Car wheel, d. A. TACTOld......0000.sesces. se: evseees S9OD07 
Car wheel, J. Mulligan.... .. £6376 
Card forming machinery. H. %. Cunningham...... 437.021 
Carriage wear iron, R. b. Jacobus................ 456,907 


Carrier. See Trace carrier. 
Case. See Clock case. 
Chair. Spe Convertinte chair. Rail chair. Rail- 
way cha 
Chuck, car wheel, N. 8. Bouton hpaseneseenies 
Churn ‘motor, W. ete certenesentatamatecelipar nes 
hurn power, J. 8. Dickey........ 
Clamp. See Spring clamp. 
Clock, Qlarm, A. M. LADS. ....cccsccusseeesesesece ° 
Clock case, A. M. Lane.. seer os. 8 
Clock key, A. M. Lane. tie 
Clock pendulum, G. P. Reed. . 
Clock synchronizer, > Ga. Wiseman 437,16 
Clocks, duplex eax epemant for, C. B. Hibbard... 4%, 788 
Coal or rock drill, Wantling & . Jonnson. 436,515 
Coke and gas, apparatus for making, C. N. ‘Tramp 4:48), 882 
Collar, horse, ©. A. Ludewiz 4a 
Collar or cuff, waterproof, ,. Ww. mipett peaeqde dues 456.787 
Concentrator, C, E. Seymour . 5 
Convertible chair, Fant & Anderson. 
oueeet device, clostete. <. J. Hoppes 
Cooking vesee!, . ag 
Cores, mould for forming, W .N. Reddout . wees 
Corn husker, J. 8. Sotto anevees py ‘ 
Cotton gin, roller, "H. Chase sucqusdiapensinsacente 
Counterguard, G. C. “Pee 4s 
Coupling. See Car coupling. " Klectric wire eonp- 









ling. 








Crimping machine, J. G. Hodgson................«. 438,784 
Cratch, G. W. Doe 
| Cuff holder, W. + Wood.. 





| Cultivator, J. P. Homedieu. 

Cultivator, gang, A P. Snepp suaie? ae ’ 
Cultivator shovel, C. A. Anderson..............05. sii! 
Cut-out, thermal, G. H. Whittinghem.. coiene Se 
Cycle wheel, A. H. Overman -.. BHM 
Dials, spindle for timepiece, M. V. B. ‘Rubridge... 46.978 


Door check, W. Shipsey............ .-. 4609 


Door securer, A. D. Norton.............<++0+e«s0es 436,40 
Drawings, producingtline, L. 0. Vincent......... 437 068 
Drill. See Coal or rock drili. 

Drinking fountain, automatic, J. D. Houston..,... 437.001 
Dynamos, speed regulator for, 8. K. Nutting... 436,901 
EKeraseur, castration, Fergen & Macwhinnile....... 427,148 
Elastic woven fabric, Green, Jr., & Sawyer..... . GAIT 
Electric conduit, underground, ©. B. Loub......... 447.16 
Electric heater, E. Abshagwen........ ........<.-.... COMA 
Electric licht shade holder, L. J. Atwood....,..... 487,08 


Electric machine or motor, dynamo, M. Mayer ... 437,10 
Electric wire coupling, J. J. ti hinphey.. : 
Electric wire coupling, F. R. Jon 
Electrical apparatas, lmpregnating parts of, F. L. 
Ma 0.ne vnc: 0gecasbeoces pyasvecesqgess 437,044 
Engine. See Explosive engine. Gas engine. 
Hoisting engine. Rotary engine. Rotary 
a engiue. Steam engine. Traction en- 








gine 
Be, B.. J. GRR. 00:000000g000 scncnsveccgnesees 436,768 
Engraving machines, turning point attachment 

for. A. . PUMBED vacccccccce cocccecccncccces veces 43° 137 
Eraser, G. F. Deunerlobr............. Sere 
Eraser. Stashteemie H. &. Gardiner...............-. 437,108 
Braser, slate, 8. 8. Sloan. ..... . ...ccccesecnveree . i.o 
Explosive engine, J. W. Bisenhuth.. sevesses» 436,986 
Explosives, manufacture of, H. 8. Maxim. pevecioae 436 506 
Eyeglass holder, J. H. Knowles. ata 436.851 
Eyexulasses, J. King.. . sesdusecnessenseecsannd GEE 
Kyeglasses, Emons “ ‘Bishop. esas . 436,971 
| Fabric. See Elastic woven fabric wae fabric. 

Fare register, J. li. Rose -_ 36. 805 
Feed water, heating, C. H. Ubier............ veces. 486.845 
Fence, M. T. Swope........- <6. ccsccsceese cenevne SOD 
Fence post, C. A. Peterson........... pessséantées 487,106 
Fence post, E. Sima, Jr.. 437, 050 
Fence posts, wire fastener for, W. Heifenberger.. 427,055 
Fence stay. wire, M. 8. Tarkington.......... 400 
Fence, wire, &. Sims............... 457,005 
Fiber cleaning snepenanins machine, vewetable. 

W. F. Falconer..... Seietbeeukdncte SO Gs08e ot BA ATI 
DG REE. ia Bs UTE cencthorevedeccessesoencccces 435.071 
Finger guard bolt, D. Woehirie bebeubesese cc ove . 487,072 
Fire alarm, J. H. Barles...... 5... .cscececccseeseetes 46.69 
Fire alarm, portable electric. » Upton & wiaete.. 436.91 
Fire escape. J. D. Grr. Shudees bhouns .. Bid 


| a escape, T. W. Ma ‘ 
or qpraratas | tor handling” coal, « 

other, . saveece 
Fuel, artificial, W. B. McCiore........... ‘ 7 
Fuel, manufacturing artificial, W. B. McClure... 437.163 
Furnace charging and discharging appareum, M. 

P. Higgins... ........ . 436,256 
Furnace linings, apparatus for repairing, ‘6. W . 

Cpe cocarcccesccoscoss poncenceepess se 600060660 436,996 
Gauge, See Ring j Auge. Spectacie, eauge. 
Game apparatus, W.C. Kantner...... niece 
Game counter, 8. B. Jenkins. 
Game counter, 8. Stieglitz . 
Garment supporter, W. H. Plamb 
Gas, . sopareses for making hydrogen, J. W. Tall- 








Gas. : apparatus for the manufacture of oil, D. 8. onnne 
Gas burner, coal oll, G. Beck... rattan 586 
Gas generator, C. W. Gibsc 
Gas generators, mane pipe “bie ammonia, Poach- 

inger & Vogt ...... 
Gas lighter and ‘cathnaiehes. automatic, N. New- 

SI ain 04 0th «50500 b6d06 + 60000000 cccddeetbatees 
Gas machine, J. 8. Wood............ .» +: shoatbecbads WED 
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sas weet v a) ee 
Gas protece ~ slener = 
sate “ Mal'*ay gate 
jate. K Hi. & 
,er era © as CeerTa ’ 
slam, annes g oven fur ate, &. GC. Gaptili 
Glaser ng mectan) rem +, kh. &. Gept 
)\ane ware e « ‘ pressing and bicowing. KE. 
" 
a ‘« s. sheet ota! tear for, W 
Mills 
ve fuatene A . 
ve fastener. A.J. 8 ey 
vert ; 
tor jer. 1. EF imore 
ate i 2 
P * : 
: H en 
a 4 owt 
veder 7. 1. &. Wrigh 
_ ~— “2 r 
— en — ste a device for 
en " 
‘se » .™ 
act « ¥.4 “4. &. Brow a 
. . i acke ush 
2 ct ler 
<& hand Ve pede handle 
e hang 
. - 
hoe 
’ ‘ « ra 
r ‘ « 3 . 
Harvester t ts ‘owe . 
Harves a mec? ita z= 
Hae ox, . ‘ wt St 
Hat x... f art 
lat lies, a ral ae a. H. M. Chitte 
le 
Hat ort et fasteoer Rosenfeld 477 43, 657.006 


Electric bght shade 
ira ler 

hoider Sponge 
liame hook Lac 


og. 11. J. Graf 


agh, F. C. Davis 


]. Power 





H. M. Lecture 








Lacing hook, H. T. Sperry 
Lamp chimneys, «te f finishing. ( 
Lamp, electr ar A. Wagniere 
Lamp, safety, J. Thorne 
Lemp, safety apparatus, ). Stark 
j f bit . 
~<ihue 
(3h 49 t 
Grant 
na mechanism for, | ¥ 
t iS OS 
Laurdrs table, 4M. McClure 
lLawe eprinkier, D. A. ileoyt 
Lawn epriokier, T. Scheer 
Lawns. metal edging for, W. Bicknell 
or. See eon ter 
Lifting jack, J ¥. Alfre 
. na jack, H. Wile 
Lock. See Bleycl« *. Hasp lock 
= bar oN ~orennen 
motive ver brake, G. A. Borden 
Loom 1.4 ¥. Greere 
Lebrica wwe 
Lomber asecoct BH. Mahaffey 
hb. W. M. Nix 
ch ep ‘ ma # for making. G. BE. Norris 
Measure. rotar A VW elias 
Measuring device. grain, M. Cashin 
Meter. ee Gas mete 
Mill. Bee Gr jing mi Ore mill 
Mop and wringer mbined, C. A. Chisholm 
Motor See mn om 4or Thermo motor 
Motor, J. ¥ Weddend rt 
Mower, P. 4&2 lL. P. Loren: 
Mower. J. A. & A. A. Petertin 
Mowing machine, B Branson 
Mowing machine, K. ti. Dixzer 
ma machine, A. H. Woltentt 
Nao sl) magnetic tracer apparates, F. Aram 
bure 
or G. P. Way 
raneporting tank and wagon, H. McFartand 
ptical jostreoment, coin-controlied, KB. J. Colby 
ive concentrator, C. BE. Seymour 
it. J. Clark 
eed, J. Peloubet 


electro, M. J. Roberts 


Ugeter beds, mavhine for removing star fish from, 
M rw 


. 
apparatas for polishing, F. Har 


ete. faate a for eecapement, A. M. Lane 

Pens, making mufBer r bake I Waenndt 

Paper hanging machine, P. MeQueney 

Paper bh or and cutrer, roti, & C. Jdobes 

Paving x, D. K. Melewe 

Peaginag jack. J. ¥. Fiske 

Pen for ewitne. breeding, B. F. Osborn 

Perforating machine, |.. H. Steli@ann 

Photomechanical 5 ting piates, producing. KR 
Arambu 
tograpbic apparates, coin-operated. ©. H. ( 
Fowe et al 

Phowwraph ic amera shutter, F. A. Hethering- 
‘ 

Pie trough. 8. BK. smut? 

“ipe covering, steam, Palmer & Baier 

Pipe hanger, &. V emens 

Pipe | t. KV emene 

Pipe tine apparatas, J. F. Piecher 

ipe ying apparatus ¥. FPiecher 

Planer and ser dietributer, corn and cotton 
seed, T M. Yarbrough 

Pianter. seed, J j ardiner 


w eveoer. J. A. Renney 

Meider 
Baltzingsiowen ef al 

offing device, W. Charch 





ower See Churn power 
uwer mechanisms, electric 


O. Smith 


Power press, lL. B. Newell 
Power tranemitting apparatus, T. A. Edison 
Presa See Baling prwee Hay press. Power 


pees 


Preassere governor, finid, G. Kimball! 


Price card fastener and exhibitor, D. K. Appen 
sellar 
Printer'’s com posing stick, CC. Kimplen 
Prieting oress attachment, W. KB. Freer 
rinting presses, ink foant for, Cormack A&A Whit 
loot 
rinting presses, doctor-roller mechaniem for. 8 
W bitiocs 
ropetier. O. T. Weleh 
ropetior wheel, «. >. Bangs 
Propetier wheel, G. W. Pelton 
Polley, eplit, it lLewts 
op mensering. lL. tb 2. W. Miller 


A. Reewer 


Rail chair, A. J. Moxham 

Rati chair. girder, A.J. Moxham 
Rati joint fastener. & G. Patterson 
Batiwary chair. 1. N. OCnok 


KMaliway. electric, h. M. linnter 
Railwas. electric, H. W. Litber 
Ratiway frou, A. M. Grabbds 
Meitiwag gate, J. A. Care 


Katlway, pneomat!:. J hn elley . 

Maliway cigoei, mechanical and electrical, 8B. & 
Davidaon 

Railway tie plate. C.D Halsey 


Hatlway time vera! BR Davidson 
Ratiway tabla, brace chair for, M. M. Su mppen 
Baiiway, Son Taylor 46a, 


apparatus for, i 





Thom- 


am stop for straight, 


Hamm 497.1% 
‘m. 


3 | Trough. see os trough — 
ruck. car, J. Taylor oo “Fi. 
| Brock. car. J. Taylor oo ‘ru! MINING AND QUARRYING MACHINERY, 


| 
> 

| DESIGNS. T Punching Presses 
Badge, N. 8. Boynton sahbeienip eae —— 
Bo rool of Sa leaf, EB. G. Thorp Sbeoer 2.168 Sveseiansetnaes 
fox, mert nenecupgens : Dyer coves, 
Button hook, W. J. Keys eee 2.190 “uo rowaimcs, ae 
Cane or umbrella handle, A. Rosenstein D.M2to W.i6i Stiler & Parker Presa Cog 
Cane or umbrelia handle piate, F. H. La Pierre... 2.170 [eieen, om 


1 for making, Wiatt & Picker- 


controller for, R. D Buttons covered with pure dye sewing silk braid, 


77 | inventors for any of the inventions named in the fore- 











FOEFOMER. 4, 4, tSgo. 
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Refrwerator car. M. A. Garrett aa dvertisem 
Refuse burner. water beater. and steam renere- 2 ents 
tor, H. Aecke . 00 Se 
Register. See are register. 
Reto bolder. L. Larson , . CAS  Instde Page 
Resistance, artificial, EM. Sentieg.. ccaut | Baek Page. each insertion - 
Rheostat. J. H. Gensins 45.111 | The ose 4 oo per 
King gaage, A oe . ean above pane 
Rock drills, eyunder head for. G. J. Siining. +5 Sl pa yn yh ey may head adver- 
} 4. - 
Rooting material, tabrie. R. 8. Merrill ass | Uisoments a: the same rate per seats line. by measure. 
Rotary engine. B. B ry se received af pubiication Sine co ensty an Tuasetay 
ns ¥ steam engine. ts Drams nod o 
$ | Rosary shoes. heel protector for, J. Sierel ee | Ss to cppeer & Sest ee. 
Raler and tot pad, combined, W. J. Boynton Oa == 
Roler, parallel. B. & Sawyer ee sd 
Sa ees == | USE ADAMANT WALL PLASTER 
Sand screen, P. Drendul = 
Sash fastener, F. BE. Drake <i .lus att is Hard, Denese, and Ad- Aé 
Sash fastener, Z. Pinard BBs) hesive. Does not check or 
Sash fastener, A. B. Richardson epecees +L, it is impervious to wind. = 
Sas, circular, W. A. Miller : «eee IB and disease germs. It dries in 3 
sawing machine. J. H. Raymond ~~. A few hours. It can be applied in 
Seafivid. A Sears +608 any kind of weather. It is in gen- 


era! use. 


Seales, satematic grain weighing. Gunder & 
mixing,using, and selling. 


Prerce 66 S4 





sca) yin-controlied weighing, W. BR. Smith 7.16 

Seales, pendsiow, J. @. Martin. 6635 ’ Address cos ADAMANT MFG. CO. 
Searf fastener, G. E. Surai 4S. ue Genesee ™., 
Screen. See sad screen. ¢ is Be 
sarew, roof, D. B. Corley 44,775 


See Car seat 


Seed hulls, treating cotton, E. Bohn 40 OR THOMAS ALV A EDISON. —A BIO. 

Sewing looped fabrics, machine for. N. H. Broce. 631.142 graphical sketch of the creat inventor, with full-page 

Sewing machine cover, &. H. Craige 4.1465 portrait from a recent pp Contai 

Sewing machine looping device, W. E. Bennett... 47.483 117i AMERICAN SUPPLEMEST, No. 746. Price 0 cents 

Sewing machine shuttie, L. A. Miller +0557 To be had at this office and from all newsdeaiers. 

Sewing machine shattie and shottie carrier, P. 
Diebl.... +7 








Shaft attachment. vehicie, D. 8. Field o MS 

Sheet metal notcher, J. H. Eiler ee yr. i 

Shipping can. C. D. Chase 5; Lot | 

Shovel. See Cultivator shovel fj 

Show rack, T. F. McGann 457 035, 437,036 | | 


Railway time sig- 














Signal. See Hailway signal 
pal 
Soldering vent holes in can tops, machine for. J. 
G. Hodgson ° ns 
Spectacie gaage, M. J. Hinden 4760 
Spinning or twisting machine, BE. Dawes ° arr 
Sponge holder, N. Morris 7] 
Spring clamp and fastener, (. McPike “ 
Sprinkler. See lawn sprinkler | Seneca sis Mfg. Co.. 695 Water St. Seneca Falls, N. Y 
Stage scenery, J. F. Byrnes ones ff - _ 
Stage scenery. mechanical borse for, J. F Byrnes ins Y OR 
Stall floor, A. Goodyear 47 
Station indicator, F. Rochow 477,001 Eyer nVENT 
Steam borer, (. Otis : . 45 a) 
Steam engine, P. T. Cofeld 45.08 | should have the “Inventors’ Manual,” How to make a 
Stereotypes, adjustable drying frame for matrices Patent Pay; price $1.00. Second edition. Highly en- 
r moulds for. C. Ostermann oF. dorsed by =e ne fur circular. 
Stirrup, F. A. Goodridge 45; 108 J. MYISON & & CO., 12 Cortlandt St.. New York. 
Stove, base burning, A. H. Pegg 4601 oe Ps 





stovefhood, KE. J h ° 435,062 
Siorsones: Se Seen Se SEBASTIAN, MAY & C0 


Supporter 











supporter ot b 
Switch. See Groov switeh. 
Switeh, C. H. Hobson ae | «71.196 Foot ary 
Swing, T. W. Bowen . 457 014 Pow 
Syringe. hypodermic, Fergen & Macwhinnie awe er 


Table. See Laundry table 


Tank. See 01! transporting tank. Drill Presses, Chucks, Drills, 


Tapping machine. H. W. Honeyman 1.19 | Dogs, and machinists’ and ama- 
Telephone exchange system, EF. M Bentley, as etorg| Urs’ outfits. Lathes on trial. 
Thesee meter, teed’ tain. 3. Catalogues mailed on apphcation. 

ereaves 496.781 165 - 2d St., Cincinnati, O. 





Tinning or retinning pans, machinery for, J. 


Monto (r 110 ROC 
Toy, Bandy & Cole oo ae K DDRII L = 
Trace carrier, A. *. Clark ~~ . es 
Traction engine, D. Best sous 46.361 IR p 
AIR COMPRESSORS, 


Transom lifter, E. Hers , vee» 165 
Trimmer. See Wick trimmer. 











Tobe. Sew Wicktape ~~ S| Ingersoll - Sergeant Rock Drill Co. 


Twine making machine, G. A. Lowry 

Typewr ting machine, w J. Barron + Ne. 10 PARK PLACE, NEW YORK. 
Ypewriting machine, . M. Carpenter 437 £ alogue. 

Typewriting machine. J. B. Gathriaht. : | Send for Complete Priced Cat 

Trpewriting machine. H. R. sennsty 5 

Typoeraph, F. K. Bright 

Py powraph, 4. R. Rowers 


at eee CK DRII|S@coe ne 


AIR COMPRESSORS ry “ 


Laughlin Pe we 
Underwaist, G. M. Sigsbee - 


U terine supporter, A. T. Sherwood seus DE al | 
Valve, steam actuated, D. B. Kempster PS es 
Vaive, stop. G. Adam 43B SRS 
Vehicle, C. J. Sullivan 4M 


Vehicle curtain fastener, J. Watters... . 4HS2 


Mi: N ine Tun NNELING 





Vehicle top, BR. D. Morrigom — ........ccccccccee +90 
Velocipede, KR. Fiachs 4° 035 
Velocipede, EF. KE 4 4 44503 
Veloctpede handle. M Bes’ ° ° 436.978 RAN ~ D IR L Lc Ne 
Velocipede, railway, |. B. Stamp . 4511 —e--  ~ 
Velocipedes, electric signal for, C. G. Jiran. 406,979 | 
Vending apparatus, J. Schofield 437 048 
eneer and board cutting machine. G. A. Oncken. 437.089 
Vine securing device, J. Stang!. 437.056 | Poorly presented often remains unappreciated. Making 


4%.98 | a specialty of fine Model and Machine Work, we can 
471,047 | materially ae inventors in ewe or developing 
497.112 | their ideas. . ERLANDSEN, Wi Rivington 8t., N. Y. 


Violins, bese bar for, M. W. White 
Vise, punch. and drill, combined, J. N. Sargent 
Wall decoration, J. C. 





Walls. ornamentation of, M. B. Church 457 006 
Washing machine, C. W. Leubner - +0704 | 
Water closet indicator, J. Dinrberg 0. 

436,910 


Weighing machine, electrical, W. Sneigrove 
Well sinking machines, point for. J. R. & W 





Coffin . one .. 6,880 
Wheel. See Car wheel. Cycle wheel. Propeller 

wheel 
W hitMiet ree, J. BaMtAR.... ccocrsececesccces coe 43° 008 
Whip, J. W Sisdaleron A my tls 437,127 | 
Wick trimmer, W. R. Cole si 
Wick tube and attachment, J. McConnell. H.948 





Winding drum, J. M. Chatfield .. .. SHSM 


Window bead fastener, ‘ Lane.. pened 44.30 Do all your own 
Wire drawing drum, W. W. Shearer ___ ececee IM PR NTI 6 printing. ance 
Wire fabric, J a. 447 ng mener- Cata- 
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THE TEACHING OF SCIENCE — 
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THE PHONOGRAPH.—A DETAILED 
description of A new and improved form of the pho- 
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Quality Higher, Price Lower. 


For Strictly Cash, Complete Fixtures except Stack. 
2-Horse Eureka Boiler and Engine, - $135 


4- ae “a oe “ e - 210 
> — er Pa RL 


B. W. PAYNE & SONS, 


Drawer 56. EI.MIRA, N.Y, 





| all other yy 
Send 


for Catalogues. 


CATES IRON WORKS 
50 C Se. HMAC Go. 


215 Freakin © St.. Boston, M 


y Street, New Yo York. 
BROS. V 


ENKU BROS,, 71 John &t., N. Ys EVES! 
— a North 5th 8t., Phil ia: 5&4 Dearborn 8t., Chicago. 


E. & B HOLMES, | ~~ — 


aye fat root voor CHEMISTRY ! 


en PRATT INSTITUTE 
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A Non - Conducting Covering for Steam and Hot Water Pipes, etc. 
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THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 
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This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
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| The transmission of Speech by all known 
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Scientific American 


ESTABLISHED 1846. 
The Most Popaiar Scientifie Paper in the World, 





Only 83.0008 Foor: s inciuding Postage. Weekly. 
52 N ear. 





This widely circulated and splendidly illustrated 
paper is pub ished weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam \schinery, 
New Inventions. Novelties in Mechanics, Meouf:ctures, 

Chemistry, Klectricity, Te egrapby, Photography, Archi- 

| tectare, Agriculture. Horticulture, utura) History, ete. 

Complete List of Patents each week. 
Terms of Sabscription.—One copy of the Scien- 
TIFic AvERICAN will be sent for one year—&2 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three dollur« by the 
publishers; six months, $1.50; three months, §LW. 

Ciabe.—Special rates for severa! names, and to Post 
Masters. Write for perticulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully pl»ced inside 
of envelopes, secureiy sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
Gress all letters and make ail orders, dra(ts, etc., puy- 


mee MUNI & CO. 
361 Broadway, New York. 
——_— w!S—‘—<—~™S 
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Scientific American Supplement. 


This is a separate and distinct publication from 
THe ScrextTiIFic AMERICAN, but is uniform therewith 
ip size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
Papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SU!’PLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers ‘by eminent writers in 
all the principal departments of ‘Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, G phy, Archzology Astronomy, 
Chemistry, Electricity, Light. Heat, ‘Mechanica! Engi- 
neering. Steam ard Railway Engineering, ining, 
Ship Building, Marine Engineering, Photogrephy, 
| Tecnnology, Maocufacturing Industries, Sanitary En- 
gineerin,:. Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valu«ble information obtainable in no other pub- 
leation. 

The most important Enoineering Works, \ echanlems, 
and Manufactures at home and abroad are illustrated 
and described in the SUPP). BMENT. 

Price for the SuPri eEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIc AM- 
EKICAN and one copy of the SUPPLEMENT, both mailed 
tor one year for $1.00. Single copies cents. Address 
aod remit by pusta) order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y.. 
Pablishers SCIENTIFIC AMENICAN. 


Building Edition. 


THe SCIENTIFIC AMERICAN ARCHITECTS’ 4ND 
BuiLpers’ Epirton is issued monthly. $2.50 a year. 
Single copies, % cents. Forty large quarto pages, equa! 
to about two bandred ordinary book pages; forming ® 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates im colors, and with other 
fine engravings; iJustrating the most interesting ex- 

















thie . sof | smmples of modern Architectural Construction and 


a lied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private res'- 
dences, city and country, including those of very mod- 
erate cost as wellas the more expensive. Drawings '° 
Perspective and in color are given, togetber with full 
Plans, Spec fications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won fer it the Largest Cireulation of #07 
Archrrecvural publication in the world. Sold by all 
pewsdealers. $2.50 a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 

















